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DIEPnUCr OF BIA8SACHUBETTS, to wUt 

DistriU CUrk*s Q/Ue, 

Bb it miVBVBXRiD, That on the twenty-iint day of January, A. D. 1899 
fa) the fifty-third year of the Independenee of the United Statoi of Ameri- 
ca, Pickardson if Lardy and 8. O, Ooodrich, of the laid diitrict, have de- 
ptMitoii in thii office the title of a book, the right whereof they cUim aa pi»> 
priDiuri, in tlie words ibilowkig , to wit : 

" Prndical and Mental Arithmetic, on a New Plan, in which Mental Arith- 
metic ii combine* I with the Use of the Slate: containing a Complete Syitem for 
ail prautical Purposes j being ia Dollars and Cents. Stereotype Edition, revised 
aiu' unlHrs^, witbr EL\erci3es for the Slate. To wliich is added, a nactical 
Bynipw of Book-Keeping. Bf RuswcU C. Smith.** 

Ill nonformity to t'le act o( the Congress of the United States, entitled, ** An 
Act for ihe encouragement of learning, by securing the copies of maps, charts, 
and books, to the authors and proprietors of such copies, daring the times 
therein mentioned ;*' and also to an act, entitled, *' An Act •applemeatary 
to an act, entitled, An Act for the encouragemeot of learning, by securing 
the copies of maps^ charts, and books, to the authors and proprietors of such 
copies during tlie times therein raeixtioped ; and extending the benefits thereof 
to Hie tits m deeigniog, engraving, and etching hiittorical and other printa.*' 

' JNO. W, DAVISi 
Clerk of tho DistriU tfMauaehmsolU* 
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"^ ^ RECOMMENDATIONS. 



From the Jan. Jfo. for 1828 of the Journal op Education 

'* A careftil examinatioo of this valuaMe work will show that its author has 
compiled it, as all books for schsol use ought to be compiksd, from the results 
of actual exneriineitt and observation in t)ie schocl'.xwni. It ia entirely a 
practical work, ciHnbining the merits of Colburn's system with copilbs practice 
xm the slate. 

** Two circumnanccs enhance very much the value of this book. It is very 
conyrohensivo, containing twice tlio usual quantity of matter in works of this 
class ; while, bv jaUicioHs attention to arrangement and printing, it is ren- 
dered, perhaps, tlie cheapest book «n this deimrtment of education. Tlie brief 
system of Book-Kenping, attached to tlie Arithmetic, will be a valuable aid to 
more compiete instruction in common schools, to which the work is, in other 
vespects, so pecuUarly adapted. 
** There are sevorul very TaluaUo peculiarities in this work, for which we 
v^ cannot, in a notice, tinJ sunicient space. We would roeommend a careful ex- 

^ «mination of tlie book to all teacliers vrho are desirous of combining good <heo- 

vj Ty with co{nous and rrgid jiractice.*' 

From the Report of the School-Committee of Providence. 

^ ** The books at present used in the scliools are. in the opinion of your Oora- 

^ inntee, altogether abo\'e the range of thought of tlie pupils. Works of u nar 

\ rativo character would be better understood, would be more interestiiig, and 

\l would, of course, teach the pupil to read with more taste and judgment. The 

l^ boy Jwho pores, in utter disgust, over the book which he reads in schools, wiil 

, hastoh home to read with avi(Iity his story-book. The true wiMiom wtyild 

1 _ then bp, to introduce the story-book into school, and thus render his pl^c« uf 

^J education the place of his amusement. 

** Nevertii«><css, as this subjectis one in which time and judgment are ncccs 
«iry for a selection, and as a ciiange of this sort, through all the schools, would 
bo productive of considerable additional expense, your Gommittoe wiiulcl rec- 
4Nuroeod that no change, at present, be made in books, excepting onl} the 
Arithmetic. If a school, by way of experiment, bo established on the moi ito- 
rial plan, various scftod-oooks can be tried there, and, afler a fair opportunity 
•of testing the merits of several, those can bo selected which seem best adapted 
to accomplish tlie purposes of education. Your Committee are, however, of 
opinion, that it would be expedient to introduce the system of Arithmetic pub- 
lished by Mr. Smith [subsequently adopted] into all the Public Grammar 
Schools 'f and, also, that aU the scholars in arithmetic be taught by classes, and 
not individually, as is now the prevalent mode." 

The above Report was signed by the following named gen- 
tlemen : — 

Rev. F. Watland, Jr., D.D. Prcs. Brown Univ., (Chairman.) 
Rev. Thomas T. Waterman. 
William T. Grinnell, Esq. 

Dated JiprU 24, 18S8. 

This work is recommended by the State-Commismoners di 
Vtnmoat to \>e adopted throughout that State. It is likewit^ii 
trodnred into the public and private schools of Hartford, 
by the concurrence both of coitimittees and teachers, < 
Uke uwnner in various other places. 
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PREFACE 

TO THE THIRD EDITION. 



When a nowwotTrig oflfenwl to the public, especially on a subject abound-' 
ingwiih treatises, like this, the inquiry is very naturally made, "Does this 
work ccntalotiny thing now ?" " Are there not a hundred others as good uk 
this ?" To tlio first inquiry it is replied, that there are many things whicii 
are iKjlicvettto bo now ; ancl, as to the second, a candid public, after a careful 
oxarainarion of its contents, and not till then, it is hojpeld, must decide. An- 
other inquiry may still be made : " Is this edition difterent from the preced- 
ing ?»' The answer is, Yes, in many respects. The present edition professes 
to be strictly on tfio Pestalozzian, or inductive plan of teaching. This, how- 
ever, is not claimed as a novelty. In this, respectjit -resembles many other 
a 'Stems. The novelty of this work will be found to consist in adhering' more 
osely to the tf ue spirit of the ftstalozadan phm ; consequently, in difFerinx 
from other systems, it differs less from the Bestaiozzian. This similarity Mill 
now be shown. 

1. The Pestalozzian prof ^ses to unite a complete system oj 

mental with written artthmetic. So does this. 

2. That rejects no rul^, but simply illustrates them by mcn^ 
ttd questions. So does this, 

3. That commences with examples for children as simple as 
ihiSf is as cxtensivCf and ends with questums adapted to minds 

as mature. 

Here it may bo^^isked, ",In what respect, then, is this different from that?" 
To this question it is answered, Iti the execution of our common plan. 

The following are a few of the prominent characteristics of this work, m 
which it is thought to differ from all others. 

1. TJie iiUerrogittive system is generally adopted throughout 

(his work. 

2. The comiMm rules of arithmetic are exhibited so as to 
correspond with the occurrences in actual business. Under this 
head is reckoned the application of Ratio to practical puritascsy 
FeUawshipy ifc, 

3. There is a constant recapitulation of the. subject aiteruhd 
to, styled " Quei'tions on the foregoing." 

4. The mode of giving the indimdual results witliout poin*A 
then the aggregate of these results, with points, for an ans%ur 
by which the relative value of the whole is determined, thus iui. 
rushing a complete test of the knowledge of the pupil. 7"his i< 
a characteristic difference between this and the former editior^ 

5. A new rvlejor calculating interest for days wHh nonlhs 

1* 
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6. The mode of vMroduemg and conducting the stdjeet of 
Prcporiion, 

7. The adoption of the federal cotn, to the exclusion of etcr- 
Ung money f excfft by iUelf 

S. The arithmetical tables are practically illustrated, previ- 
ously and subsequently to their insertion. 

9. ^s this mode of teaching recognises no authority but that 
of reason, it was found necessary to illustrate the rule for the 
extraction of the cube root, by means of blocks, which accom- 
ptmy this work. 

These are amne of the piedomiiiant traits of this work. Others might be 
mentioned, but, by the examination of these, the reader will be qualified to do 
«ide on their comparative value. 

As, in this wtMrk, the eommon rules of arithmetic are retained, perhaps the 
teader as ready to propose a question frequentlyasked, ** What is the use of so ma 
nv rules i** ** Why not proscribe them ?** The reader must here be reminded, 
toat these rules are tauf ht diiferently, in this system, from the conuncm method. 
The gBpil is first to satisfy himself of the truln of several distinct mathemati- 
cal principles. These deductions, or truths, are then ^neralised } that is, brief- 
ly summed in the form of a rule, which, for convenience' sake, is named. Is 
there any improprietv in this? On the contrary^ is there not a |[reat conve- 
nience in it? should the pupil be left to form his own roles, it u more than 
ftrobabla be might mistake the most concise and practical one. Besides, dif- 
erent minds view things differently, and draw different conclusions. Is there 
no benefit, then, in helping the pupil to the most concise and practical method 
ofsolvioff the various proolems incident to a business life? 

Some have even gone so far as to condemn the Rule of Three, or Proportion, 
and almost all the successive rules growing out of it. With more reason, they 
might condemn Long Division, and even Short Division ; and, in fiict, all the 
common and fundamental rules of arithmetic, eiccept Addition } for these may 
all be traced to that. The only question then is, '*To what extent shall we go ?'' 
To this it is replied, As far as convenience reqifires. As the Rule of Three is 
generally taugnt. it must be confessed, that almoiit an^ thing else, provided the 
mind of the pupil be exercised, would ne a good substitute. But when taught 
as it sh<uild be, and the scholar is led on in the same train of thought that origi- 
nated the rule, and thus efiectually made to see^ that it is simply a convenient 
method of arriving at the fesult of both Multiplication and Division combined, 
its necessity may be advocated with as much reason as any fundamental rule. 
As taughtinthiswork.it actually saves more figures than 'Sho^t, compared 
with Long Division. Hera, then, on the ground of convenience, it would be 
reasonable to infer, that its retention was more necessary tlian either. But, 
waiving its utility in this respect, there is another view to be taken of this sub- 
ject, and that not the least in importance, viz. the ideas of beauty arising from 
viewing the harmonious relations of numbers. Here is a dcligbtful field for ac 
inquisitive mind. It here imbibes truths as lasting as life. When the utilit} 
and convenience of this rule are once conceded, all the other rules gidwing 
out of this will demand a place, and for the same reason. 
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distinct princinles. And is there no convenience in this? Shall the pupil, 
whdn in actual bosioess, be obliged to call off his mind from all other pursuits, 
to trace a train of deductions arising from abstract reasoning, when his atten- 
tion is most needed on other subjects. With as much propriety the name Ob 
captain may be dispensed with : for, although the ^[eoerai. by merely sumniion 
Ing his captain, may summon 100 men, still he might call on each separately, 
although not quite so conveniently With theso remarks, the subject will d« 
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dinmMed, merelv adding, by way of retjuest,- that the readnr will deftr bit 
decision till he nas oxainined the doctring of Proportion, Fellowship, &c., 
OS tLught in this work. 

The ArPCNDix contains many useful rules, although a knowledtoof these 
U' not absolutely onential to the m<Ke common purpoaes of life. Under this 
head are reckoned Alligation, Roots, Progression, Ferrautatiou, Annuities, &c. 
The |>ropriety of scholars becoming acquaintod, some time or oth«*r, with these 
rules, has long since been settled i the onlv question is, with rogafd to the ex- 
fiediency of inirodauing'tlu*m into our arilbmetios, and not reserving them fur 
•our algebras. In reply to this, the writer would ask, whether it can be sup* 
posed, tli£ devolopement of thesQ truths, by figures, will invigorate, strengthen, 
and expand the mind less than by letters f u not a more extensive knowledge 
of the power of figures desirable, aside from the improvement of the mind, ^nd 
tlie preustical utility which these rules afford ? Besides, there always will, in 
some nook or other, sprin|[ up some poor boy of mathematical genius, who will 
be desirous of extending his researches to more abstruse subjects. Must he, as 
well as all others, be taxed with an additional expense to procure a system, 
containing the same principles, only for the sakffof diacoverins them by letters r 

Position, perhaps, may be said' to bo entirely useless. The same may be 
•aid of the doctrine of Equations by algebra. If the former be ti^uht ra> 
tionally, what great superiority^ can be claimed for the one over <flp>ther t 
Is it not obvious, then, that it is as beneficial to the pupil to discipline his 
xnind by the acmiisition of useful and praciical knowled^, which may bo in 
ihe possession of almost every learner, as to reserve this interesting portion of 
mathematics fur a favoured few, and, in the mean Isme, to divert the atten 
iion of the pupil to less useful subjects? 

The blocks, illustrative of the rule for the Cube Root^ will satisfactorily ac- 
count for many results in other rules ; as, for instance, in Decimals, Mensura- 
tion, &«., which the pupil, by any other means, might fail to perceive. By 
observing these, he will see the reason why his product, in decimals, should bie 
•ess than either factor ; as, for instance, why the solid contents of a half an inch 
cube shouId.be leas t&an half as mtich as an inch cube. In this case, the fac- 
tors are each halif an inch, but the solid contents are much lews than half a 
solid inch. 

In this work^ the author lias endeavoured to make every part conform to 
this maxim, viz. that names should succbxo ioxas. This method of 
•communicating knowledge is diametrically opposed to that which obtains, in 
many places, at the present day. The former, by first giving ideas, allures 
the pupil into a luminous comp'^hension of the subject, whi& the latter as- 
tounds him, at first^ with a pompous name, to which he seldom affixes any 
definite ideus^ and it is exceedingly problematical whether ho ever will. In 
addition to this u the fact, that, by the last mentioned method, when the name is 

fiven and the process shown, not a single reason of any operation is adduced : 
nt the pupil is dogmatically told he must proceed thus and so, and he will 
come out so and so. This mode of teaching; is \'ery much as if a merchant of 

* this city should direct his clerk, without intrusting him with any business, 
first to go to South Boston, then to the state-house, afterwards to the market, 
and then to return, leaving him to surmise, if he can, the cause of all this pere- 
grination. Many are fools onongh to take this jaunt pleasantly ; others are 
lestifT, and some fractious. This sentiment is fully 8UstaiD<id by an article 

^n Miss Edgeworth's works, from which the following extract is laadot " A 
child's seeming stupidity, in learning arithmetic, may, perhaps, be a proof ol 
intelligence and good sense. It is easy to make a boy, who does not reason, 
repent, by rote, any technieal rqles, which a comnHin writing mastci , witii ma- 

E'sterial solemnity, may lay down for him ; but a child who reasons will not 
s thus easily managed ^ he stops, frowns, hesitates, questions his muster, is 
wretched and refractory^ until he' can discover to/iv he is to prococti in such 
and such a manner j he is not content with seeing his preceptor make figures 
and lines on the slate, anil perform wondrous operations with the self-conv. 

• plaeeiit dexterity of a conjarer ; ho is not content to be led to the. treasures of 
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■eienee blindfold ; he would tear tho bandage thnn his eyei, that be might kno* 
the way U> Ihem again.** ^ 

In confiriiiation of the preceding remartu^ and at fally expressive of the ati- 
tlior'i views on this subject, the following quotation is taken fVom the preface 
to Ftastalozzi's system. 

"The PssTALoiciAif plan of teaching ARtTHMXTic, as one of the ^^t 
branches of the mathematics, lylien commontcated to children upon the princi- 
ples detailed in the following pages, needs not fear a comparison with her more 
fkvoured sister, oeombtrt, either in precision of ideas, in clearness and cei- 
talnty of demonstration, in practical utility, or in the sublime deductions of 
the moat interesting truths. 

**In the regular order of instruction^ arithmetic ought to take precedence 
of eeometry, as it has a more immediate connexion with it than some are 
willing to admit. It is the science which the mind makes use of in moas- 
uring all things that are capable of augmentation or diminution ; and, when 
rationally taught, aflbrds to the youthful mind the most advantageous exercise 
of its reasoning powers, and that for which the human intellect oecmncn early 
•ripe, while the more advanced parts of it may try the energies of the most 
vigorous and matured undersuftiding.** 

JunMoff, ia» THE AUTHOR 
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SUGGESTIONS TO TEACHERS 

ON THB METHOD OF USING THIS WOKSU 



For. a eoarae of mental arithmatic, adapted to the capaeitiea of mrf yoang 
pnpib, they may take the meatal exorcisei in eaoh rule, ae ikr ai the fink 
•xaniple for the slate. This course is not meant to include anyef the exercise* 
styled ** duestions on the foregoing.*' 

This course emlvaces the whole of the first JX) pafes, together with thearith- 
metteal tables, extending to the Appendix. The necessity of impressing these 
tables on the minds of pujiils at an early age is sufficiently obviowu When the 
pupil HI perfect master ol this course, as will, most piohaUy,, be Uie ease aftev 
one or two reviews, the teacher will find no diffieuky in making him under- 
stand the operations tiy slate. He may thou take the whole in course. 

In every school, it would be well to institute classes \ and as there are seldom 
any answers given to the me'tal questions, tlie pnpils may be allowed to read 
in their tiuna the questions from the book ; thus giving the teacher no furthe* 
trouble than occasional corrections. By this, the reader will perceive, that the 
work ro<ty be used to advantage in monitorial schools, as the former editione 
have been. In large schools these corrections may oe made by an advanced 
scholar, instead of the teacher. Whenever an advanced scholar takes up the 
book with a view of profiting from it. he should omit nothing an he pio 
grespes, but make it his practice *.o qualify himself to answer any question, ia 
the mental exercises, rules, or respecting the veason of the operations. 

Teachers will find it to be a useful occupation for their scholars, to aesijp}' 
them a morning lesson, to be recited as soon as they come into school. Witb 
little exertion on tlie part of teachers^ pupils in this way may be made assidu< 
OUR and ambitious, very much to their advantage, and to the credit of their 
teachers. 

The mental questions, under the head of " duestions on the fenMing.,'' will, 
intelligently answered, furnish to oommittees an adnurable teei el tlM pvinl'a 
knowledge uf this subject. 

I'he Appendix is designed for those who have'time and- opportunity to devoto 
to the study of the more abstruse parts of mathematics. ^ 

JVote. Tiest some mav mistake the object of the figures in the parentheses, 
it may hero be remarked, that these figures are separate answers, left without 
asfi|p)ing aay value to them, reserving tjii? particular for the discretion of tho 

:>ui>il, which he must necessarily exercise, in order to obtain the answer which 
bliows, that being the aggregate of the whole. 

The above directions are those which seem the best to the auUior ; hot a* 
every intelligent teacher has a way of his own, which^ thou^ not intrinsically 
the ^t, is, perhaps, the best for him, the subject u respeetAiUy •vbmatteS 
to his own choice. 



ARITHMETIC. 



MENTAL EXERCISES. 



AasiTZOX. 

f Za* 1. How many little^ fingers have you on your ligh 
Itfjid ? How many on yovr left ? How many oA both i 

2. Hoyr many eyes hWe you ? 

% If you have two apples in one hand, anJ one in. the otlier^ 
how many have you in both ? How many are two and' one, then,, 
put together ? - 

4. How many do your ears and eves make, counted together ^ 

5. If you have two nuts in one hand, and two in the other^ 
how many have you in both? How many do two and two- 
make, put together ? 

6. Ii you have three pins in one hand, and James puts anotti« 
er in, how many will you have in your h^nd ? How many are 
throe and one then ? , . 

7. If you have three pins in one hand, and James puts two* 
more in, how many will you have in your hand' How many 
are three and two then ? 

8. If you have four apples in one pocket, and two in the oth* 
er, how many wiU'yoa have in both ^ How many are Sour and 
two then ? ' 

9. Thomas has four cents, and William Im three ; how many 
hare they both together ? How many are fewr and three then? 

10. You have five pins in one hand, and three in the other ; 
how many have you in both ? How many are five and three 
then ? 

11. You have four nuts in one hand, and four in the other; 
how many have you in both ? How many are faixt and four then ? 

* The questions in IT I, and If If are intended for wry yeunf ebildran. Oldm 
pQuili nuky omit these. But ths two rwiaining aDPtiwAy aiw the few VtMmh ^ 
vill elaim so attimtiv* forymL ' 

2 
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12. If joVL count the fingers and thumb on one hand, and 
only the fingers on the ojther, how many will they make ? How 
many are five and four then ? 

13. How many fingers and thumbs have you on both hands? 

14. James has five marbles, and Thomas five .; how many 
have they both f How many are five and five then f 

15. How many cents would it take to buy two whistles, if 
one cost six cents, and the other fo«r ? How many are six and 
four then ? 

16. If you h&ve eight pins on one sleeve, and two on the oth- 
er, how many will you nave on both ? How many are eight 
and tttro then .' 

17. How many legs have two catb and a bird ? 

18. If I should give you six cents, and you should find five, 
how many would you have then f How many are six and five 
then ? 

19. If you count all your fingers, thumbs, and nose, bow 
many will they make ? 

20. If you buy a picture-book for ten cents, and a pear fos 
two cents, how many cents will pay for both ? How many are 
ten adad two then f 

21. How much money would you have, if your father should 
give you seven cents, and your brother six ? How many are 
seven and six then ? 

22. If you have seven pins in one hand, and seven in the 
other, how many wiU you have in both ? How many are seven 
and seven then ? 

23. A man bought a chair for three dollars, and a looking- 
glass for twelve ; how much did he give fcr.both ? How many 
are tnree and twelve then ? 

24. You give- thirteen cents for a spelling-book, and three for 
an Inkstand; how much do they come to? How many axe 
thh-toen and three .' 

25. Count one hundred. 

One ^ 1 

Two , 2 

Three *..».. 3 

Four , 4 

Five 5 

Six 6 

Seven 1 7 

Eight 8 

Nine 9 

Ten , 10 

Eleven.... 11 

Twelve 12 

'hirteen .13 



Fourteen .14 

Fifteen ....IS 

Sixteen • . ». • .16 

Seventeen. .............. 17 

Eighteen .18 

Nineteen 10 

Twenty 20 

Twenty-one .21 

Twenty-two • 22 

Twenty-three •...23 

Twenty-four «• . .24 

Twenty-ifive « ^ • .25 

Twen^-siz k 2& 



ADDITION TABLE 



Twenty-seveii 27 

Twenty-eight 28 

Twenty-nine .29 

Thirty 30 

Thirty-one, &c 31 

Forty 40 



Fifty GO 

Sixty eo 

Seventy .70 

Eighty 80 

Ninety 90 

One hundred 100 



^Mte, Tiie papil is to recite the above, with the written numbers covered 
«ver. The answers to tiie following ({uestions are to bo ffiveo by writing them 
dowB on the slate at recitation, to tost the pupil's koowfodge olnambers t'roai 
one to ono hundred. 

20. Write down in proper figures, Four; Seven; Eight; 
Twelve; Eighteen; Twenty-two; Thirty -two; Forty -five; 
Forty-nine ; Fifty-six ; Fifty-nine; Sixty-three; Seventy-five; 
Eighty-seven; Ninety -two; Ninety -seven ; Ninety-nine. 

'27. James has seventy-eight cents, and Rufus eighty-seven 
«ents ; which lias the most ? 

28. Thomas has fifty-nine dollars, and William sixty-nine 
which has the most ? Which is the most, eighty-nine, or nine- 
ty-nine ? Forty-seven, or seventy-four ? 

'29. Hepeat thti 

ADDITION TABLE. 



2 and 1 are 


3 


3 and 


1 are 


4 


4 and 


1 are 


5 


2 and 2 are 


4 


3 and 


2 are 


5 


4 and 


2 are 


6 


2 and 3 ar^ 


5 


3 and 


3 arc 


6 


4 and 


3 are 


7 


H and 4 are 


6 


3 and 


4 aie 


7 


4 and 


4 are 


8 


12 and 5 are 


7 


3 and 


3 are 


8 


4 and 


5 are 


9 


"2 and 6 are 


8 


3 and 


6 are 


9 


4 and 


6 are 


10 


a and 7 are 


9 


3 and 


7 are 


10 


4 and 


7 are 


11 


2 and 8 are 


10 


3 and 


8 are 


11 


4 and 


8 are 


12 


2 and 9 are 


11 


3 and 


9 are 


12 


4 and 


9 are 


1? 


2 and 10 are 


12 


3 and 


10 are 


13 


4 and 10 are 


14 


2 and 11 are 


13 


3 and 


It are 


14 


4 and 11 are 


15 


2 and 12 are 


14 


3 and 12 are 


15 


4 and 12 are 


16 



5 and 1 are (> 


6 and 1 are 7 


7 and 


1 are 8 


5 and 2 are 7 


6 and 2 are 8 . 


7 and 


2 are 9 


5 and 3 are 8 


6 and 3 are 9 


7 and 


3 aro 10 


5 and 4 are 9 


6 and. 4 are 10 


7 and 


4 are 11 


5 and 5 are 10 


6 and 5 are 11 


7 and 


5 are 12 


6 and 6 are 11 


6 and 6 are 12 


7 and 


G are 13 


5 aad 7 are 12 


6 and 7 are 13 


7 and 


7 are 14 


5 and 8. are 13 


6 and 8 are 14 


7 and 


8 are 15 


6 and 9 are 14 


6 and 9 are 15 


7 and 


9 are 16 


5 and 10 are 15 


6 and 10 are 16 


7 and 10 are 17 


6 and 11 are 16 


. 6 and 11 are 17 


7 and 11 are 18 


5 and 12 are 17 


,6 and 12 are 18 


7 find 12 are 19 
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8 and 1 tie 9 


and 1 are 10 


10 and 1 are It 


6 and 2 are 10 


9 and 2 are 11 


10 and 2 are 18 


d and 3 are 11 


9 and 3 are 12 


10 and 3 are 13 


« and 4 are 12 i 


9 and 4 are 13 


10 and 4 are 14 


8 and 6 are 13 , 


9 and 5 are 14 


10 and 5 are 15 


8 aiul ^ are 14 


9 and 6 are 15 


10 and 6 a3re 16 


8 and 7 are lo 


9 and 7 are 16 


10 and 7 are 17 


8 and 8 are 16 


9 and 8 are 17 


10 and 8 are 18 


8 and 9 are 17 


9 mnd 9 are 18 


10 and 9 are 19 


8 and 10 are 18 


9 and 10 are 19 


10 and 10 are 20 


8 and 11 are 19 


9 and 11 are 20 


10 and 11 are 21 


8 and 12 are 90 


9 and 12 are 21 


10 and 12 are 22 



11 and 


1 we 12 


Hand 


2 are 13 


11 and 


3 are 14 


11 tmdr 


4 are 15 


11 and 


5 are 16 


11 and 


6 are 17 


11 and 


7 are 18 


11 and 


8 are 19 



11 and 


9 


ate 


20 


11 and 10 


are 


21 


11 and 11 


are 


22 


11 and 12 


are 


23 


12 and 


1 


are 


13 


12 and 


2 


are 


14 


12 and 


3 


are 


15 


12 and 


4 


are 


16 



12 and 


5 


are 


17 


12 itnd 


6 


aie 


18 


12 and 


7 


are 


19 


12 and 


8 


are 


20 


12 and 


9 


are 


21 


12 and 10 


are 


22 


12 and 11 


are 


23 


12 and 12 


are 


24 



Questimis en (he Table. 

30. How many are 12 and 5? 2 and 7? 2 and 10? 2 and 12? 
^Iind3? 3and9? 3andl2? 4and2? 4and&? 4and8? 4 
and 10? 4andl2? 5ana3? 5and5? 5and9? 5andll? € 
ajid4? 6and7? 6 and 10? 6 and 12? 7and2? 7and4? 7 
and7' 7and9? 7andl2? 8and2? 8and5? 8and7? Sand 
9? 8andl0? Sand 12? 9and6? 9and9? 9andl2? 10 and 
3? 10 and 4? 10 and 6? 10 and S? 10 and 11? 10 and 12? 
11 and 3? 11 and 5? 11 and 6? 11 and 9? 11 and 12? 12and 
3? 12and6? 12and9? 12andl2? 

JVote. The design ofthe forefoing and following questiomi it to prarmt Aa 
T«cliolar fh>m nsting satiaiied with saying his table merelv by rote, which 1V«- 
^ueiitlv happens. For, if he can count, he wiU say it, without makmg a ila- 
gle adoitton in his mind. 

31. You borrow 12 dollars at one time, and 2 at anotlier; 
how much have you borrowed in all ? How many are 12 and 2? 

32. William has 11 cents, and James 11 ; bow many do they 
%oth have ? How many are 11 and 11 ? 

33. A man bouffht a cart for 13 dollars, and a plough for 7 
dollars ; how much did he pay for both ? How many are 13 
And 7? 

34. A man bought 10 bushels of rye for 15 dollars, 6 bushels 
of apples for 6 dollars ; how much did he pay for both ? How 
tnany are 15 and 6 ? 

3^. William has ^ marbles in one pocket, 6 in the otheri aiid 
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3 in hk right hand ; how many has he in all ? How many are 
4»6ana3? 

36. Peter gave to his companions apples as follows ; to James 
7, to Henry 9, to William 10 ; how many did he give away > 
How many are 7, 9 and 10 ? 

37. Rams has 12 cepts, James 1^, and Thomas 2 ; if Rufus 
and James should give Thomas all their cents, how many would 
Thomas have r How many are 12, 12 and 2 ? 

38. You give 16 cents for a knifo, 4 cents for an inkstand, and 
5 for a lead pencil ; how much will all of them come to ? How 
many are 16, 4 and 5 ? 

39. Your brother William gave you 19 cents, your brother 
John 10, and your cousin 2 ; how many did you have given 
you in all ? How many are 19, 10 and 2 ? 

40. How many are 6 and 4 ? 16 and 4 .' 26 and 4? 36 and 
4? 4Gand4? 66and4? 66 and 4 ? 76 and 4 .? 86and4.? 96 
and4? 10and5? 20and5.? 40and5? 70and5.^ 80and5.^ 
6andl0? 6and40.' 6and70.^ 7and3? 17and3.i' 37 and 
3? 57and3.^ 77 and 3.^ 97and3.^ i>and5.^ Sand 10? 5and 
15.^ 5and20? 25andS.^ 30 and 5.' 45 and 5? 60and5? 
75and5.? 95and5? 8and4? 18and4.' 28and4? 38 and 
4? 4dand4? 58and4.^ 68and4? 78and4.^ 88and4P 98 
and4? 9and3.? 19and3.' 29and3? 49and3? 79and3? 
89and3.^ 6and5? 6andl5? 6and25? 6and35P Gand45P 
6and65? 6and85.' 6and95.^ 



SVBTRAOTZOy. 

II XZ. 1. If you should lose one finger from one hand, how 
many would you have left on that hand ? How many are 4 
less 1 ? Why ? Ang. Because 1 and 3 are 4. 

9. If you have 5 cents, and c^vo away 2, how many will you 
have left "> How many are 5 less 2 then .' Why ? 

3. If you shut both your little fingers, and leave the other 
fingers (pen, how many will be open.^ How. many are 8 less 
2? Whjf ' ^ ^ 

4 Ifyou have 8 cents, and lose 3, how many will you have 
eft flow many ore 8 less 3 .^ Why ? 

5 If vou have 9 cents in a box, and take out 4, how many 
\\ ill ue left in the box } How many are 9 less 4, or 4 firom 9 ^ 
irby? 

C\ You borrow 8 pins, and pay 4 ; 'how many do you still owe I 
lf< w many are 4 from 8 then ? ' Why ? 

7. 'f you have 12 dollars, and lose 2, how many will you have 
I y\ ? How many are 2 from 12 then .=' Why ? 
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8. Amtti, «fwing fiO dollars, paid 16 ; how many remain to ba 
paid ? How many are 16 from 20 then ? Why ? 

9. You gan) 18 cents for an inkstand, and sold it for 16 eents , 
did you make or lose, and how much ? How many ar« 16 from 
18 then? Why? 

10. Your papa gave you 9 dollars, and you gave your brother 
5 ; how many hu you left ? llow many are 5 n om 9 then ' 
Why? 

11. William bought a knife for 20 cents, and sold it for S3 , 
how much did he make in trading ? How many are 20 from 2SJ 
then? Why? 

12. A man bought a barrel of molasses for 15 dollars, and sold 
it for 19 ; how much more than he gave for it did he sell it for ? 
How many are 15 from 19 then ? Why ? 

13. William has apples in both pockets ; in one pocket he has 
11, in the other 18 ; how many has he in one pocket more than 
in the other ? llow many are 11 from 18 then ? Wh^ ? 

14. A boy gave 17 cents for some picture-books, which were 
worth no more than 10 cents ; how much more than their worth 
did he ffivcj for them ? How many are 10 from 17 ? Why ? 

' 15. A man bought a cow for 1^ dollars, and a calf for 3 ; how 
much more did the cow cost than the calf? How many are 3 
from 13 ? Why ? 

16. A man bought a barrel of 6our for 17 dollars, and, not 
proving so ffood as he expected, he could seU it for no more 
than 13 dollars ; how much did he lose on it ? How many are 
13 from 17? Why? 

17. A man bought a barrel of beef for 20 dollars, and, being 
damaged, he is obliged to lose 12 dollars on the sale of it ; how 
much did he sell it for? How many are 12 from 20 then? 
Why ? 

18. How many legs will 4 chairs have to stand en, if 1 have 
3 broken legs ? How many are 3 from 16 ? Why ? 

19. 20 birds light on a tree ; if 6 fly off, how many are lefl on 
the tree ? How many are 6 from 20 ? Why ? 

20. Suppose you and William lose a finger apiece, how n^any 
fingers will you both have then ? How many are 2 from 16? 

wKv ? 

21. If you have 25 cents, and give 20 for a knife, and the "est 
for some marbles, how many cents will tl.c marbles cost ? h w 
much more will the knife cost than the marbles ? How mt. ly 
ve 20 from 25? 5 from 20? Why? 

22. A poor man had 16 bushels of rye given him ; his eldest 
son gave him 10 bushels, and the youngest the rest ; how many 
oushels did the youngest give him ? now many did the elder 

five him more than the younger ? How many are 10 from 16 ^ 
from 10? Wby^ 



SUBTRACTION TABLE. 



Jl 



JS. 88 boTi^wete sltding on the ice, which hfe$i\ng, ill lat 
4 ietl in and perished j ho«r many lo«t their lives i How man/ 



ife4'nroraa8? Why? 
M. Repeat the 



many 



SUBTRACTION TABLE. 



a 

1 
a 

1 



1 
1 

I 
1 
I 



from 
from 
from 
from 
from 
Ifrom 
from 
from 
from 
ftjm 
from 
from 
from 



1 leaves 
a leaves 1 

3 leaves 2 

4 leaves 3 

5 leaves 4 

6 leaves 5 

7 leaves 6 

8 leaves 7 

9 leaves 8 

10 leaves 9 

11 leaves 10 

12 leaves 11 

13 leaves 12 



2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 



2 leaves 

3 leaves 1 

4 leaves 2 

5 leaves 3 

6 leaves 4 

7 leaves 5 

8 leaves 6 

9 leaves 7 

10 leaves 8 

11 leaves 9 

12 leaves 10 

13 leaves 11 

14 leaves 1 2 



3 from 
3 from 
3 from 
3 from 
from 
from 
from 
from 
from 
from 
from 
from 
from 



3 leaves 

4 leaves 1 

5 leaves 2 

6 leaves 3 

7 leaves 4 

8 leaves 5 

9 leaves 6 

10 leaves 7 

11 leaves 8 

12 leaves 9 

13 leaves 10 

14 leaves 11 

15 leaves 12 



'4rfrom 
4 from 
4 from 
4 from 
4 from 
•4 from 
from 
from 
from 
from 
from 
from 
from 



A 
4 

4 
A 
4 

A 
A 



4 leaves 

5 leaves 1 

6 leaves 2 

7 leaves 3 

8 leaves 4 

9 leaves 5 

10 leaves 6 

11 leaves 7 

12 leaves 8 

13 leaves 9 

14 leaves 10 

15 leaves 11 

16 leaves 12 



from 
from 
from 
from 
from 
from 
from 
5 from 
5 from 
5 from 
5 from 
5 from 
5 from 



5 
5 
5 
5 
5 
5 
5 



5 leaves 

6 leaves 1 

7 leaves 2 

8 leaves 3 

9 loaves 4 

10 leaves 5 

11 leaves 6 

12 leaves 7 

13 leaves S 

14 leaves i> 

15 leaves 10 

16 leaves 11 

17 loaves 12 



6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
C "rom 
6 from 
6 from 
6 from 
6 from 



6 leaves 

7 leaves 1 

8 leaves 2 

9 leaves 3 

10 leaves 4 

11 leaves 5 

12 leaves 6 

13 leaves 7 

14 leaves 8 

15 leaves 9 

16 leaves 10 
I* leaves 11 
18 leaves 12 



7 from 



7 ''•om 
7 from 
7 from 
7 from 
7 from 
7 ft jfP 
7 fro!i. 
7 from 
7 from 
7 from 
7from 
7 from 



7 leaves 

8 loaves 1 

9 leaves 2 

10 leaves 3 

11 leaves 4 

12 leaves 5 

13 leaves 6 
(4 loaves 7 
lo leaves 8 
It) (oaves 9 

17 le-ves 10 

18 lea res 11 

19 leaves 12 



8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 
8 from 



8 leaves 

9 leaves .1 

10 leaves 2 

11 leaves 3 

12 leaves 4 

13 leaves 5 

14 leaves C 

15 leaves 7 

16 leaves 8 

17 leaves 9 
IS leaves 10 
]9i^>yesll 
20 leaves 12 



9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 



9 leaves 

10 leaved 1 

11 leaves 2 

12 leaves 3 

13 leaves 4 

14 leaves 5 

15 leaves 6 

16 leaves 7 

17 leaves 8 

18 leaves 9 

19 leaves 10 

20 loaves 11 

21 loaves 12 



1ft 
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10 from 
10 from 
lOfrtm 
10 from 
lOfrom 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 



lOleaTes 

11 leaves 1 

12 leaves 2 

13 leaves 3 

14 loaves 4 

15 leaves 5 

16 leaves 6 

17 leaves 7 

18 leaves 8 

19 leaves 9 

20 leaves 10 

21 leaves 11 

22 leaves 12 



U from 11 
11 from 12 
11 from 13 
11 from 14 
11 from 15 
U from 16 
U from 17 
11 from 18 
U from 19 
11 from 20 
11 from 21 
11 from 22 
11 from 23 



leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 10 

leaves 11 

leaves 12 



ISfiroD} 

12 from 
12 from 
12 from 
12 from 
12fyom 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 



12Iesvies 
131eflivoi 1 

14 leaves 

15 leaves 

16 leaves 

17 leaves 

18 leaves 

19 leaves 7 

20 leaves 8 
211eavv 9 

22 leaves 10 

23 leaves 11 

24 leav«8 12 



Questions on the Table. 

S5. How many dees 2 from 8 leave ? 2 from 10 ? 2 from K ? 
2froml5? 2from20? 2 from 24 ? 3frora7? 3 from 10? » 
from 12? 3 from 18? 3 from 19? 4 from 8? 4 from 9? 4 from 
13? 4 from 15? 4froml8? 4from20? 5froml0? 6 from 
14? 5 from 17? 5 from 20? 5 from 25? 6l>oml2? 6 from 
■ 18? 6fTohi20? 6from26? 7ffoml4? 7from2l? 7from23? 
8 from 10? 8 from 12? 8 from 15? 8 from 16? 8frcml9? 8 
from 20? 9 from 12 ? 9froml5? 9froml8? 9from20? <^from 
22 ? 10 from 15 ? 10 from 17 ? 10 from 19 ? 10 from 20 ? 10 
from 22 ? 10 from 25 ? 11 from 15 ? 11 from 18 j^ 11 from 19 > 
n from 22? 12 from 14? 12 from 16? 12 from 19? 12firom 

Practical Questions on the Table. 

20. If you buy 15 conts' worth of tape, and give the shop- 
keeper a pistareen, or twenty cent bit, how many cents must 
yon Ijavo in change r How many are 15 from 20 ? Why ? 

27. If you had 17 finders, how many would you h;ive more 
than you have now ? How many are 8 from 17 ? Why ' 

28. A man had to travel 24 miles, but has travelled ail but 4 , 
how rrany miles has he journeyed ? How many are 4 from 
24? Why.^ *. 

29. 20 children are in a class, and the 8 best are put into a 
hii^lier class ; how many are loft in the lower class ? How 
innny are 8 from 20 f Why ? . 

30. If y^u have 25 cents, and should give 10 cents for a ruler, 
and 10 fur a lop, how many cents will you have lefl ? How 
many do 10 and 10 from 2o leave ? Why ? 

31. Yot have 10 apples, and 'give 5 to your sister, 5 tojrour 
brothci ; how many will you have lea? How many do 5 smd 
b from IG leave ? Why ? • 



MENTAL EXERaSES. Irf 

d2 A man bought a mirror for 12 dollars, for wliich he gave 
6 bushels of com, worth 5 dollars, 3 bushels of potatoes, 
worth 1 dollar, and the rest in money ; how much did he -fk^ ? 
How many do 5 and 1 from 12 leaved Why? 

33. The distance from Boston to Walpole is 20 miles ; after 
70U have lyrrived at DedlTam, which is ll miles from Boston, 
BOW many more miles will you have to travel to reach Wol* 
j>o]e ? How many are U from 20 ? , Why ? 



iMnnLTXPUOATzoy. 

IT ZZZ« 1. If I ffive you 2 pins at one time, and^S at anoth- 
er, how many pins snail 1 give you ? How many are 2 times 2 
then? 

]^. How many legs have 2 chairs ? How many are 2 times 4 i 

3. How many eyes have 6 birds ? How man^ 7 ? How many 
B ? How many are 2 times G ? 2 times 7 ? 2 times 8? 

4.^1 hold my hand out, and you put 3 pins in it, William 3, 
and James 3 ; how many pins will I have i How many are 3 
times 3 ? 

5. If I put in your pocket 4 apples, at 3 different times, how 
many ajiples will you have in your pocket ? How many are 3 
times 4 ? 

6. If I should give you 4 apples at 4 different times, how 
many apples wiU you have ? How many are 4 times 4 P 

7. If 1 give 2 cents for I nrarge, how many cents must 1 
give for 8 ? How many are 2 times 8 ?. 

8. How many cents will buy 10 marbles, if 1 cost 3 cents ? 
How manv are 3 times 10 ? 

9. If you give 4 cents for a vard of tape, how. many cents 
will buy 3 yards ? How many 4f ? 5 ? 6 ? 7 ? How many are 
4 times 3 ? 4 times 4 ? 4 times 5 ? 4 times 6 ? 4 times 7 ? 

10. What will 5 picture-books come to, at 2 cents apiece ? 
What will 6? 7? 8? 9? 10? 11? 12? How many are 5 times 
2? r)tira6s2? 7 times 2? 8 times 2? 9 times 2? 10 times 2 ? 
U times 2? 12 times 2? 

11. What will 2 marbles cost, at 3 cents apiece? Will 3 
marbles? Will 4 r Wai5? Will 6? Will 7? Will 8? Will 
9 ? WiU 10 ? Will 1 1 ? How many arc 3 times 2 ? 3 times 
3 ? 3 times 4 ? 3 times 5 ? 3 times 6 ? 3 times 7 ? 3 times 
8? 3Jimes9.^ 3 times 10? 3 times U? * 

12. Repeat tlie Multiplication Tahle. 
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MI7I<TIPI<1CATI6n tablc. 



!k. James 
2xLmes 
2 times 
2 times 
2 times 
2 times 
2 times 
2 times 
2 times 
'2 times 
2 times 
2 times 



2 

4 

6 

6 

10 



1 are 

2 are 

3 are 

4 are 

5 are 

6 are 12 

7 are 14 

8 are 16 

9 are 18 
10 are 20 
llaro22 
12 are 24 



3 times 
3 times 
3 times 
3 times 
3 times 
3 times 
3 times 
3 times 
3 times 
3 times 
3 time« 
3 times 



1 are 

2 are 

3 are 

4 are 

5 are 

6 are 

7 are 
Bare 
9 are 

10 are 

11 are 

12 are 



3 
6 
9 
12 
15 
18 
21 
24 
27 
30 
33 
36 



4 times 1 
4 times 2 
4 times 3 
4 tim^^4 
4 tim^r 5 
4 times 6 
4 times 7 
4 times 8 
4 times 9 
4 times 10 
4 times 11 
4 times 12 



are 4 

are S 

are 12 

are 16 

are 20 

are 24 

are 28 

are 32 

arQ 36 

are 40 

are 44 

are 48 



^ times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 
5 times 

5 times 

6 times 
5 times 
5 times 



1 are 5 

2 are 10 

3 are 15 

4 are 20 

5 are 25 

6 4re30 

7 are 35 
dare4() 
9 are 45 

10 are 50- 

11 are 55 

12 are 60 



6 times 1 
6 times 2 
6 times 3 
6 times 4 
6 tinies 5 
6 times 6 
6 times 7 
6 times 8 
6 times 9 
6 times 10 
6 tiroes 11 
6 times 12 



are 

are 
are 



6 
12 
18 
are 24 
are 30 
are 36 
are 42 
are 48 
are 54 
are 60 
are 06 
are 73 



7 times 
7 times 
7 times 
7 times 
*7 times 
7 times 
7 times 
7 times 
7 times 
7 timet 
7 times 
7 times 



1 are 

2 are 

3 are 

4 are 

5 are 

6 are 

7 are 

8 are 

9 are 

10 are 

11 are 

12 are 



7 
14 
21 
28 
35 
42 
49 
56 
63 
70 
77 
84 



8 times 1 are 8 


9 times 1 are 


9 


10 times 1 are 


10 


8 times 2 are 16 


9 times 2 are 


18 


10 times 2 are 


2a 


8 times 3 are 24 


9 times 3 are 


27 


10 times 3 are 


3a 


8 times 4 are ^ 


9 times 4 are 


36 


10 times 4 are 


4a 


8 times 5 are 40 


9 times 5 are 


45 


10 times 5 are 


50 


8 times 6 are 48 


9 times 6 are 


54 


10 times 6 are 


60 


8 times 7 are 56 


9 times 7 are 


63 


10 times 7 are 


70 


8 times 8 are 64 


9 times 8 are 


72 


10 times 8 are 


80 


8 times 9 are 72 


9 times 9 are 


81 


10 times 9 are - 


oa 


a times 10 are 80 


9 times 10 are 


90 


10 times 10 are 


lOO 


8 times 11 are aS 


9 times 11 are 


99 


10 times 11 are 


no 


8 Umos 12 are 96 


'9 times 12 are 


108 


10 times 12 are 


120 



U times 
11 wxies 
11 times 
11 times 
11 times 
11 times 
11 times 
It times 



1 are 11 

2 are 22 

3 are 33 

4 are 44 

5 are 55 

6 are 66 

7 are 77 

8 are 88 



11 times 


9 


are 


99 


11 times 10 


are 


110 


11 times 11 


are 


121 


11 times 12 


are 


132 


12 times 


1 


are 


12 


12 times 


2 


are. 


24 


12 times 


3 


are 


36 


12 times 


4 


are 


48 



12 times 
12 times 
12 times 
12thneB 
12 times 
12 times 
12 times 
'12 times 



5ftfe 6(^ 
6 are 72 
7a(re 84 

8 are 90 

9 ar^ 108 
lO^re ISO 

11 are 132 

12 ftre 144 



J 



MENTAL £X£RCIS£S. 1^ 

Practical Questions on the Table^ 

■ 13. How many cents will bttj 8 books, if 1 cost 2 cents f 
How many will buy 3 books? 5 books? 8 books? 10 booka? 
13 books? 

14. Ho|ipany cents will 10 yards of ribbon come to at ? 
cents for ^ard ? At 3 cents ? 5 cents ? 9 cents ? 12 cents ? 

15. What are 2 barrels of flour worth, if 1 be worth 11 dol- 
lars : What are 3 barrels worth ? What are 5 ? What tae 7^ 
What are 9? What are 11 ? What are 12? 

16. Wiiat will 7 pair of shoes como to, at 5 dollars a pair ' 
What will 8 pair ? What will 10 pair ? What will 12 pair ? ' 

17. What will 9 yards of broadcloth come to, at 6 dollars a 
yard? At7doUars? At 20 dollars? . 

18. There are 8 furlongs in one mile ; how many ar^ tiiere. 
in 6 miles ? In 7 ? In 9 ? In 11 ? In 12 ? 

19. There are 12 inches in one foot ; how many are there ia ' 
2 feet ? In 5 feet ? In 6 f^et ? In 12 feet ? 

20. If a man earn 7 dollars in one week, hdw max^ dollaift 
will he earn in 2 weeks? In4? In6? In8» InlO? In 11 
In 12? A 

21. If 1 bushel of clover-seed coot 12 diffiiass, what will 2 
buAhels cost ? What will 3 bushels ? 5 bushels ? 7 bushels ? 
9 busliels ? 11 bushels ? 12 bushels I 

22. If you travel 5 milea in 1 hour, how i^ can you travel in 
2 hours r In 4 ? In 8 ? In 10 ? In 12? 

23. William and James performed a piece of work together 
in 6 days ; how many days will it take WiUiam to do the same 
work alone ? ^ 

24. If you pay eight dollars for 1 quartei'a tuition, vihsX will ' 
2 quarters come to F WhatwiU3? 5? 7? 9? 11? 1!?? 

25. If the interest of 1 dollar for 1 year is 6 cents, what is the 
interest of2 dollars for the same time? Of3r OfG? Of 8? 
Of 10' Of 12? 

26. If you pay 3 dollars for 1 week's board, what will 2 week»* 
come to? What will 3? 5? 8? 10? 12? 

27. If you give 5 apples for 1 orange, how many apples wil! 
buy 2 oranges ? How many 3 ? How many 5 l How many 6 ? 
How many 9 ^ How many 10 ? How majiy 12 ? 

DIVISION. 

H XV. 1 Divide 6 apples between 2 boytt,an€^ tell me how 
many each will have ? liow many times 2 in 6 ? Why ? 

Sns, Because 2 times 3 are @ 
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2. Diyide 10 pins between 5 boys, and tell rae how maiij 
each will have ? How many times 5 in 10 ' Why ? 

3. If you wish to divicle 8 oranges between your 2 little 
sisters, how many would each have ? How many times 2 ia 
8?' Why? 

4. A man divides 14 peaches between 7 of hi«t children; 
how many will they have apiece ? How many times 7 in 14 ? 
Why? 

5. 14 cents were riyen to 2 poor boys ? how many cents u 
that for each boy ? How many times ^2 in 14 ? Why ? 

6. If 1 orange cost 6 cents, bow many oranges will 18 cents 
oay ? How many times 6 in 18 ? ' Why ? 

7. If it cost 6 cents to eo in and see the wax figures, how 
many times can you go m for 30 cents ? How many times 6i 
in 30? Why? 

8. 8 boys found 4$ cents, which they agreed to diyide equal- 
ly between them ; how many will each have ? How many times 
Sin 48? Why? 

9. I sold 8 lead pencils for 80 cents ? how much is that apieoe ?■ 
How many times 8 in 80 ? Why ? 

10. 10 men found a pocket-book containing 100 dollars; how 
many dollars will each have, if the money oe equally divided 
between them ? How many times 10 in 100 ? Why ? 

11. There are 4 weeks in a month; how much will a man. 
have a week, that has 48 dollars a month ? How many times 4 
in 48? Why? 

12. 12 men by contract are to have 96 doHars for performing: 
a piece of work ; how many dollars is each man's part? How 
many times 12 in 96 ? Why? 

13. There are 4 quarts in a gallon; what it a quart of mo- 
lasses wortli, when a gallon is worth 32 cents ? How many 
times 4 in 32 ? Why ? 

14. An older brother distributed 66 picture-books between 
his 6 younger brothers ; how many did each have ? How many 
times 6 in 60? Why? 

15. 108 cents are to be equally divided between 9 children ?" 
how many will that be apiece ? How many times 9 in 10b .'' 
Why? 

16. 132 bushels of com are to be divided equally between 12 
poor men ; how many wiU each man have ? fiow many times 
12 in 132? Why? 

17. 12 men engage to do a piece of wor& tor 144 dollars ; 
what will be each man's part or the money ? How many time* 
12 in 144? Why? 

IB. Repeat the Division Table. 
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BIYISION TABIiB. 



Sm 2- 

2in 4 
2 m 6- 

2 in 8- 
2 m 10. 
2 m 12- 
Sin 14. 
2 in 16. 
2 in 18. 
2 in 20- 
^in22- 
2in24. 



Itime 

2 times 

3 times 

4 times 

- 5 times 

- 6 times 

• 7 times 

• 8 times 
9 timer 

10 times 

-11 times 

12 times 



4 in 4. 

4 in 8- 
4 in 12. 
4 in 16. 
4in;!M. 
4 in 24- 
4 in 28- 
4 in 32. 
4 in 36- 
4 in 40. 
4 in 44. 
4 in 48. 



■ Itimo 
2 times 
3timeb 

■ 4 times 

■ 5 times 
- 6 times 

■ 7 times 
• 8 times 
' 9 times 
•10 times 
•11 times 
'12 times 



6in 6 
Cinl2 
()inl8- 
6in24 
6 in 30. 
6 ill 36 
6 in 42 
6 in 48- 
6 in 54 
6 in 60 
6in66- 
6 in 72 



1 

2 

3 

4 

5 

. 6 

. 7 

. 8 

9 

10 

■n 



in 8- 
in 16- 
in 24< 
in 32- 
in 40- 
in 48. 
in 56- 
in 64. 
in 72- 
in 80. 
in 88. 
in 96- 



1218 in 96— 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



1 



3 in 3. 
din 6. 
Sin 9. 
3 in 12 
3 in 15 
3 in 18 
3in21 
3in24 
3m27. 
3 in 30. 
Sin 33 
ain36 



1 time 

■ 2 times 

• 3 times 

• 4 times 
5 times 

• 6. times 

■ 7 times 

• 8 times 
' 9 times 
•10 times 
'11 times 
' 12 times 



5 in 5- 
5 in 10. 
5 in 15. 
5 in 20. 
5 in 25. 
5 in 30. 
5 in 35. 
5 in 40. 
5 in 45. 
5 in 50. 
5in55- 
5 in 60. 



• Itime 

' 2 times 

• 3 times 

• 4 times 

• 5 times 

■ 6tiAies 

• 7 times 

■ 8 times 

■ 9 times 
•10 times 

• 11 times 
' 12 times 



7i 


in 7— 


1 


7i 


inl4 — 


2 


71 


in21- 


3 


7i 


in28 — 


4 


7i 


in35-- 


5 


7] 


in42- 


6 


7i 


in49— 


7 


7] 


in56 — 


8 


7] 


in63 — 


9 


7 


in70 — 


10 


7 


in77-- 


11 


7 

• 


in84 — 


12 



9 in 
9 in 
9 in 
9 in 
9 in 
9 in 
9 in 
9 m 
9 m 
9 in 
9 in 
9 in 



9— 1 
18— 2. 
27- 3 
36- 4 
45- . 5. 
54— 6; 
63-. 7 
72— 8 
81— 9 
90- 10, 
99—11 
108— IS. 



10 in 
10 in 
10 in. 
10 in 
16 in 
10 in 
10 in 
10 in 
join 
10 in 100 
lOinllO 
10 in 120 



10 
20 
30 

40 

50 

60- 

70 

80 

90 



Itime 
2 times 
Slimes 
4 times 
- 5 times 

6 times 

7 times 

• 8 times 

• 9 times 

• 10 times. 
■11 times 
■12 times 



11 in 
11 in 
11 in 
11 in 
11 in 
11 in 
11 in 
11 in 
11 in 
11 in 110 
11 in 121 
11 in 132 



11 
22 

33 
44 
55 
66 

77 
88 
99 



1 time 

2 times 

3 times 

4 times 

5 times 

6 times 
I 7 times 

8 times 

9 times 

10 times 

11 times 

12 times 



12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 



in 12 — 
in 24 — 
36 — 
48 — 
60 — 
72 — 
84 — 
a- 96 — 
n,]08 — 
in 120 — 
in 132 — 
in 141 — 



n 
n 
n 
n 

a 



1 tira*^ 

2 times 

3 times 

4 timeS' 

5 times 

6 times 

7 times. 

8 times 

9 tioies 

10 times. 

11 times 

12 times 



Practiced QuesiwM on the Table* 

19. If 12 yards of tape cost 24 cents, what will 1 yard cost ? 

20. If you give 2 cents for an apple, how many can. you buy 
for 4 cents ? Ho\(( many for 6 cents f For 10 cents ? For 14 
cents.' For 18 cents? For 20 cents? 

21. If J 'lead pencil cost 3 cents, how many «ai you buy for 
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6oeifttt? For 9 cents? For 18 cents? For 21 cents? For 91 
cenU? For30cent«? For 36 cents? 

22. If 4 cents will boy I onm^, how many oranges w3I 8 
cents buy ? How many 16 cents ? How many 24 cents ? How 
many 32 cents ? How many 40 cents ? How many 48 cents ? 

23. If the stagre fare be 5 cents a mile, how hi may yon be 
carried for 10 cenU? For 15? For 2U? For 25. > For 30? 
For 35? For 40? For 50? For 60? 

24. If 6 cents will buy 1 pine-apple, how many will IS cents 
bay? Wm24? Will36? Will42? Will48? WiU60? 

25. If a small slate cost 7 cents, how maiw slates will 14 
cenUbuy? Win 28? WiU 35 ? Will 56 ? WiH63? 

26.- If a writing-book cost 8 cents, how many writin^books 
win 16 cents buy? 24 cents ? 40 cents? 56 cents ? 80 cents' 
96 cents ? 

27. How many speUing-books will 18 cents boy, if 1 cost 9 
cents? WiU 27? Will 36? WiH 45? WiU 54? WaiTSJ* 

28. How many fish can yon buy for 20 cents, if 1 cost 10 
cents ? How many for 40 cents ? For 60 cents ? For 100 
cents ? For 110 cents ? For 120 cents ? 

29. Ifyou pay 11 cents foV an inkstand, how many can yovb 
buy for 22 cents ? For 33 cents? For 55 cents? For 88 cents? 
.l-'or 110 cents ? For 132 cents ? 

30. How many pounds of butter can yon buy for 24 6ents^ 
when the price is 12 cents for 1 pound ? - How many pounds 
for 36 cents ? For 60 cents ? For 1U8 cento ? For 132 cents ? 
For 144 cent? ? 

Praclicd Questions on the faregomg^ 

1. A boy, having 18 apples, gave tnem to his companions, as 
follows ; to Winiam 4, to Rufus 6, and to Thomas 5 j how ma- 
ny did he giye away in all, and how man.^ had he left ? 

2. Thomas gave to one of his companions 6 peaches, to an* 
other 3, to another 2, and sold 3 ; how many had he at first. ? 

3. A man bought a wagon for 17 dollars, and gave 5 doUary 
to have it rei)aired, then sold it for 26 dollars j how much did 
he make by the bargnin? 

4. A man bought a horse for 25 dofiars, and, to pay for it^ 
irave 6 busliels of rye. worth 6 dollars, and the rest in money ',. 
\ow much money did he pay ? 

5. Rufiis, havmff 20 cents, bought a book for 12 cents, and a 
knife for 6 cents? now much more did the book cost than the 
knife ? and how many cents had he left ? 

6. What is the cost of 5 yards of cloth, at 4 doUars a yard •• 
At 3 dollars? At 7 dollars? At2doUarB? AtSdollars^? At 
9 dollars ? At 12 doUars ? 
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7 If^l kmon be worth 3 apples, how many lemons are 6 ap- 
ples worth ? Are 12 apples worth ? Are 18 apples worth ? 
Are 24 apples worth ? Are 96 apples worth ? 

8. How many barrels of flour, at 8 dollars a bari^l, can yon 
buy for 16 dollars? For48d©Uars? For 96 dollars ? For 80 
dollars ? 

9. How many are 2, 3, and 5 ? Are 4, 2, and 6 ' Are 8, 3, 
and 2? Are 9, 3, and 4? Are 10, 8, and 2 ? Are5,4, 3, and 
2? Are 4, 3, 2, and 1 ? Are 7, 6, 3, and 2 f Are 8,9,andl0? 
Are 1^,11, 10, and 9? 

10. How many are 6 times 3? 6^ times 4f 6 times 7 ? 7 
times 8? 9 times 7? 12* times 7?' 9 times 5? 8 times 7? 
7Umes6? 7 times 9? 12 times 11? 6 times 5? 3 times 7? 
12 times 12? 

11. How many times 2 in 12? 2 in 18? 2 in 24 ? 3 in 6? 
3inl2? 3in36? 4in20? 4in32? 4in48? 5in25? 5 
in35? 5in60? 6in362 6in48? 6in72? 7inl4? 7in 
56? 7in84? din40? 8in96? 'din36? 9inl08? 11m 
22? 11 in 55? 11 in 132.?. mnl44? 

JVotB. Younger jnpiU riiotild be nStked to review, and dwell on the pre 
ceding questiona for illustratioa, and the tables, till their sdfutions be made 
perfect^ familiar. 



xraxmsRATzoir. 

IT V. Q. When I say to you, Give me that book, do I iQean 
•me book or more than one ? 

O. When we spedk of a single tiling, then, what is it called ? 
Jl. A unit, or one. 

Q. Whfl-t are one unit and one more, or one and one, called.' 

Q,. "What are two units and one more, or two and one, called f 

Q. What are three units and one more, or three and one, 
called? 

^. What are four units and one more, or four and one, called f 

Q. What are five units and one more, or five and one, called ? 

Q. What are six units and one more, or six and one, called ? 

Q. What are seven units and one more, or seven and one, 
called .? 

Q. What are eight units and one more, or eight and one, 
called ? 

Q. Wliat are nine units and one more, or nine and one, 
called ? 

Q, Now, to be obliged always to write these numbers out in 
words, would be very troublesome ; to prevent this, how do we 
sometimes express the numbers one, two, &c. up to thpusandsi 
miUions, &o. ^. By letters. 
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006> 

riye. 

Ten. 

Fifty. 

One hundred. 

Five hundreds ' 

One thoutand. 



q mat doei the letter I etud for? A, 

Q. What does the letter V stand for ? .4v 

Q. What does the letter X stand for ? A. 

Q. What dqes the letter L stand for ? A. 

q. What does the letter stand fat? A. 

q. What does the letter D stand for ? A. 

q. What does the letter M stand for ? A, 

q. You said that V stands for five ; suppose you plaee the 
letter I before the V, Urns, IV, what will both these letters 
"Stand for then ? A, Only four. « 

^. What, then, may be coiitideced as a pAt^ for deternuning 
the value of iiiea» Idttefs ? A A letter standing for a smaller 
number, and before a larger, t^kes ont itsTahie Arom the larffcr 

q. One X stands for ten ; what do two XX*s stand ror ? 
A» Twenty. 

q. What, then, is the value of a letter repeated ? A. It re- 
peats the value as often as it is used. 

q How many letters do we n^ for expressing numbers ? 
A, Seven. Name them,/ Ah V, X, L, C, D, M. 

q. What is this method 4P expressing numbers by letters 
called ? A The Roman method. 

q. Why called Roman ^. A» Because the Romans invented 
•and used it. 

Repeat the 

ROMAN TABJLB. 



One, 1. 

Two,.. II. 

Three, ..III. 

Four, IV. 

Five, V. 

Six VI. 

Seven, VII. 

Eight, VIII. 

Nine, IX. 

Ten, X. 

£Ieven,« XI. 

Twelve, XII. 

Thirteen, XIII: 

Fourteen, • XIV. 

Fifteen, XV. 

^Sixteen, XVI. 

Seventeen, XVII. 

Eighteen,. XVIII. 

Nineteen, XIX. 

Twenty, • XX. 



Thirty, XXX. 

Forty, XL 

Fifty, L 

Sixty, LX. 

Seventy, • • • .LXX. 

Eighty, LXXX. 

Ninety, . • XC 

One hundred, • . . . .C 

Two hundred, CO. 

Three hundred, CCC 

Four hundred, OCCC. 

Favo hundred, D. 

Six hundred, DC. 

Seven hundred, DCC. 

Eight hundred, DCCC. 

Nine hundred, DCCCC. 

One thousand, M. 

Fifteen hundred,. MD 

Sixteen hundred, .MDC* 

Two thousand, MM. 



Eighteen hundred and twenty-eight,b«..^».MDCCCXXVni, 
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H VZa We have a shorter method still, nvhieh ui hi yery 
general use, as will appear by observing what follows : — 

A unit, or one, is written .1. 

Two, ^.... 2. 

Three, « »» <:.... .3. 

Four, i 4. 

Five, ; 5. 

Six, 6. 

Seven, * 7. 

fTight, ,'..a 

Nine, ^ 9. 

Q. What are these characters called ? A. Figures. 

Q. B J what other name are thejr sometimes caUed ? Jl. The 
d digits. . 

Q. What is this method of expressing numbers called ' 
«4. The Arabic method. 

Q/ Why so called ? A, Because the Arabs are supposed to 
have invented it.* 

Let me see you write down ot09he slate, in figures f the num- 
hers one,. two f three, f our yfive, six, seven, eight, nine, 

Q. To express ten, as we have no one character that will do 

^it, what two characters do we make use of to represent this 

number ? A. The first character, lyand 0, or cipher ; thus, 10. 

Q. What place does the 0, or cipher, in this case take ^ 
m^. The units^ place. 

Q. What place docs the figure 1 take ? A. A new place. 

Q. What IS this new place called .' A. The tens* place. 

Q. Write down in figures, on the slate, the number ten ; now 
take away the 1, and what will be lefl ? A. Nothing but 0, or 
•cipher. 

Q. What is the value of this 0, or cipher, thus standing alone ^ 
A. No value. ' 

Q. Now place the at the right of the figrure 1, and what will 
it become.? •^. Ten, (10.) 

Q. How many times is the figure 1 increased by the 0, or 
cipher ? A. Ten times. ., 

Q. What efiiect, then, has a cipher in all cases when placed 
at the right of figures ^ A. It increases the value ten times. 

Q. In what proportion is this increase said to be ? A. Ten- 
fold proportion. 



* Q. How WM it -obtained from the Arabs ? A^ The Moors communicated 
it to the Spaniards, and John of Basincstoke, Archdeacon of Leicester, intro- 
duced it into England ; hence its introduction into oar own country. 
. (2. About what time was it introduced into England ? A, About ^he mid- 
Blaof the eleventh century. 

Q. How extensively is it now used ? A, Ali over the civiliza3 curid. 

3* 
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At you hare probably learned by this time how to write down 
ton in fi^res;, by the help of a cipher, and learned aleo the 
value of this cipher, we will now proceed to higher numbers ; 
and to begin ; let me tee you tcrite dovm in figures, on the slate, 
the following, numbers, viz. 

One ten and one unit, or eleven, 1 J 

Ono ten and two units, or twelve, 12 

One ten and three units, or thirteen, 13 

One ten and four units, or fourteen, 14 

One ten igid five units, or fifteen, 15 

One ten and six units, or sixteen, 16 

One ten ifed seven units, or seventeen, ............ 17 

One ten and ei^ht units, or eighteen, •••...18 

One ten and nine units, or nineteen, •••..•.• 19 

Two teas, or twenty,. • SO 

Three tens, or thirty,. 39 

Four tens, or forty, ^ .-40 

Five tens,. or fifty, •••...«««.. ^ 

Six tens, ............ .oi^ixty, . •-••.••••.•.• .. •.«.60 

Seven tens, .or seventy, 76 

Bight tens, or eighty, ... 4 ... .^ 80 

Nine tens, or ninety, 90 

Ten tens,' . • or one hundred, 100 

Q. Here we see the value of the cipher again ', for, by placing 
B cipher at the right of ten,lt becomes one hundred, (100,) that 
is, ten tens : should we place another cipher still at the right 
of the 100, (thus, 1000,) what would it become ? 4. One thou- 
sand, (1000). 

Q. From what you have now seen of the value of figures, 
what may 2 and 5 be made to stand for ? ^. 2^ or 52. 

Q. What is this diflSsrent value called, which arises from the 
figures being placed or located differently ? A. Their local 
value. 

Q. What would bo the value of the five written alone ? 
.^. Simply 5. » . 

Q. What is the value, then, of a figure standing alone f 
A, The simple value. 

Q. How many values do fisrures appear to have 1 A. Two. 

Q. What are they .' A. ^mple and locd. 

Q. Now, as it takes 10 units to make one ten, or one m the 
next left hand place, and 10 tens to make 100, how do figures 
appear to increase by being removed one place farther to the 
left ^ A. In a tenfbld proportion firom right to left. 

You must have acquired, by this time, some considerable 
knowledge of figures : let me examine you a little ; and, in the 
first place, let me see you write down on the slate the figure B. 
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NUMERATION. «3 

V, Wli&t do you ooll it ? ^.8 unita. 

Write at the left of the 8 the figure % (thus, 28.) 

Q. \Vhat do you call them both, and how are they r«ad *" 
4. 8 units and 2 tens read twenty-eight. 

Write at tlie left of the 28 the figure 8, (thus, 828.) 

Q. What do you call the three figures noWt^nd how are they 
tead ? ji. 8 units, 2 tens, and 8 hundreds, read eight hundred 
and twenty-eight. 

Write at the left of 823 the figure 1, (thus, 1828.) 

Q. What do you call the 4 figures now, and how read ? 

A. 8 units, 2 tens, 8 hundreds, and 1 thouaaads, read one 
thousand eight hundred and twenty-eight. 

Q. We have now been combining, or placing figttres together 
till we have obtained tiM number 1828, reprefcentinf the num- 
ber of years it is since Christ appeared on earth, to toe present 
time. We might continue to put figures together in this way 
that would express higher numbers still, up to bilU«>n8,'&c 
That you may be able to form soine idea of the power of figures, 
let me tell you' tlmt there is not a billion of secoi^ds in thirty 
thousand years ; notwithstanding there are 60 seconds in every 
minute, 60 minutes in everv hour, 24 hours in every day, and 
in a solar year, 365 days, 5 hours, 48 minutes, and about 4ri«ec- 
onds. Should we continue to go on as we began, in combining 
more figures still, it would be very inconvenient ; to avoid this 
we have, a rule by which we can read almost any number of 
figures, ever se large. What is this rale cidled . A. Nume- 
ration. ' 

Q. What is the reading, or expressing a number by figures 
«8 now shown, called ? A, Notation or Ifumeration. 

RULE. 

I. From tkt MJbovf Ulustratim»j how does it appear that yov 
mi#M hegin to numerate f A. Beffin at the right hand. 

II. M which hand would you begin to read f A* The left. 
HI. tl^hat is the first figure at tiu right hand, or first ptaooy 

called f A. Units. 

What is the second figure^ or second place, called f A, Tens 
What is the third place called f A, Hundreds. 
What is the fourth place called f A. Thousands. 

IV. In reading t what value do you give thosefigures which 
were called units in numerating ? A. Units. 

V. IVhai vidue do you give tens f A, Tens. 

VI. What value do you give hundredSf thousands, dbc 
A. Hundreds, thousands, <&c. 

1. Repeat Ihe Numeration Table. 




St ARITHMETIC. 

NVMERATIOir TABLE. 

§3 

b'Scm ^'S«t-i »'S«t-i 

S^ Q g g Q g 2 o a fc ^ 

100000000000 0, re<u2~0ne billion. 
20000000000 0, read— Two hundred thouB. mi]]& 
3000000000 0, read— Thirty thousand milUoiif 
400000000 0, read— Four thousand millions. 
50000000 0, read— Five hundred millions. 
6 0, read— Sixty millions. 
7 0, read — Seven millions. 
8 0, read— Eight hundred thousand. 
9 0.0 0, read — Ninety thousand. 
10 0, read — One thousand. 
2 0, read—Two hundred. 
3 0, read— Thirty. 
4, read— rFour. 

Questions on the Table. 

Here let the teacher cover over the written numbers only on 
the riffht of the table above, and ask the pupil the following 
questions, via. What is the value of 4 ' Of 3 and one cipher? 
Of 12 and 2 ciphers ? and so on, up to the top of tlie table. 

Q. What is the meaning of annex ^ j9. To place after. 

Q. What is the meaning o£ prefix f A. To place before. 

JVttfe.— Let the scholar write down m figures, the answen to the following, 
ouestioiia on has slate at rechation. 

Q. How much does 1, wift 1 cipher annexed, stand for ^ 
A. Ten. 

O. Why } A. Because the 1 is tens when I numerate. 

Numerate the 10 and see. 

Q. What does 1 with 3 ciphers rtand for ? A. One thousand. 

Q. Why? A. Because when I numerate by saying unitSy 
tensy hunaredSf thousands^ the 1 comes thtmsands. 

C- What does 5 with five ciphers stand for ? A. Fi.v«5 h»ji»- 



>dred thouMnd. Why ? A, Becausi wh^ t mifiwr^t) iht 5 
^omes hundreds of thousands. 

Nnmerato and see, 

Q. Wha* does 8 with 6 ciphers stand for ? A. 8 niillionB. 

Q. Why ' A. In numtratingj the 8 co/itc5 nUUians. 

Numsrate and see. 

Q. How do you read the figures CQi ? A. Six hundred and 
iwenty-four. 

Q. Why do you say 6 hundred ? 

Q. What does G278 stand for? jf. Six thoasand two^hun- 
.dred and seventy ^ight 

Q. How dp you know that the 6 is 6 thousand ? 

Q. How do you read the figures 56768? How do you rand 
«7365? How do you tead 65&12 ? 

JVbMb— ^l%9.p«lp■l may learn tlw nJueof Mch itwceedhie nnaiber bf a fer- 



8 s Eight. 

30 «s Thirty. 

70 

SSdsasTwo hundred and thirty-mn«. 
629 
6005 as Five thousand and five. 

90002 as Thirty thousand and two. 
50009 [nin*. 

623029 ss Six hundred twenty-three thousand and twenty- 
928028 

€000066 ss Six millions and sixty-nx. 
8000099 
750(K)100ssSeventy-iiye millions and one hundred. 
63000800 

Express infigtares thefoUowing numbers. 

Sixty. — One hundred and twenty-five. 
Three thousand three hundred and thirty three. 
Three millions, thren hundred thirty-three thousand, three 
Imndred and thirty -three. 
Thirty millions. 
Three Uimdred millions and twenty-five. 



t 
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Repeat ike foOowing Numeration Table j and' the corre- 
sponding value of tlie figures prefixed 

Ma • ^ flD A 

o o 5 9 c d 

•-* rrl O V -^ — i 

•— ^ ^M •»• .► • »"" —-i 



li 
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8IMFLS ADBZTXOir. 

If inZa 1. You bought an orange for 9 cents, and a melon 
^fo^ 15 cents ; what did you pay -for Iwth f 

2. James bought a top for 6 cents, a knife for 12 cents, and 
an inkstand for 8 cents ; how much did they all come, to ? 

3. Harry and James lost some money ; James lost 20 cents, 
and Harry 12 ; how much did both lose ? 

4. A boy laid out 10 cents in marbles, 8 cents in quills, and 
6 cents for a slate-pencil ; how much did he lay out in all ? 

5. You give 40 cents for a Praclacal Arithmetic, 8 cents for 
a ruler, 9 cents for an inkstand, and lose 6 cents ; how muoh 
money has gone from you ? 

6. A man gave liis children money in the following manner ; 
to his oldest 3 dollars, to Jan^es 5 dollars, to Thomas 9 dollars, 
and to his two daughters, 4 dollars apiece ; how much did ho 
give away ? 

7. A boy bought 20 marbles for 20 cents, 6 peaches for 8 
cents, and 3 apples for 2 cents ; how much money did he lay 
out? 

8. A man bought a cart fot 6 dollars, a plough for 2 dollars, v 
a pair of steers for 9 dollars, and 2 acres of lan4 for 8 dollars ; 
how much did he lay out in all ? 

9. How old would you be , were your age double what it now is ? 
10 If you had three times as many finders and thumbs as 

you have now, how many would you have m all? 



SIMPLE ADDITION. tf 

1 1 .'^iow msny quarters to an apple, or any thiii|; ? 

\2. JIow many thirds to ^a apple, or an^ thing ? 

13. It' an apple, a number, or any tliingr^ id divided into 4 equal 
pacts^ what would one of those parts be called ? »j. One quar- 
ter, or ^; 

14. in 'tj^e above, if divided into 3 equal parts, what would 
one pert be called ? 

15. If an apple, or any thing, \iis divided into 5 equal parts, 

' what would one part be cajled ? Ji. One fifth, or -j^. 

16. What would 2 parts be called ? A. Two fiflhs, or f. 
. 17. What would 4 parts be called ^ 

Id. How nukny parts does it take io make 5 fiflhs ? A, 5. 

19. Ilbw itiany parts does it take to make tbe whole ? A. 5. 

20. Why Is f the whole ? A. Because the whole of the ap- 
ple was divided into 5 equal parts. 

21. If j- of an apple cost 2 cents, what will a whole appb 
cost.^ ' , 

22. If -J^ of an apple cost 1 cent, what will the whole cost ' 

J^ote jf.— Of tlie two rollowinr tabiSs, the first U to bendded (Void left to 
light, thus, 1 aad 3 are 3 } thon tlie ne.\t line, thus, 1 and 2 iEire 3,'and 3 are 6 j 
then the next line, thus,' 1 and 3 are 3, and 3 are 6, and 4 are 10 } and thus with 
a-11 the lines. 

The second is to be ofdded flrom lef^ to right, in the same nuinner. 

l*he learner, in reciting either, is not to look on the book \ tin order of ths 
flguros being taeh as to render it unnecessary. 

23. What is the sum of the following numbers ? 



19 Ji. 9 

193 Ji. 6 

12 3 4 Ji.lO 

12 3 4 5 J3.16 

1234 56 . .tf.21 

1234567 Jl.» 

12345678 J3.96 

1S3456769 -A. 45 

12345678910 J3. 55 

1334567891011 jf . 66 
1234 5 67 89 10 11 1S./9 78 



2S9S99S29292jf. 94 

333333333333 ./f. 36 

444444444444 j9* 48 

55555, 5. 555555 w9. 60 

6 6 6 6 » & $,6 6 6 6 6 jS. 72 

777 7. 7 7rT7777j*. 84 

8 8 8 8 8 '9 d 8; 8 8 8 8 ./f. 96 

9 9 9 9 9 9 '9 "fi 9 9 9 9 jtf. 103 

10 10 10 10 10 10 10* ^10 10 10 10 10 Ji. }-:») 

11 11 II 11 U 11 11 11 11 11 H n jJ. 132 

12 12 13 12 12 19 12 l;^ 12 12 19 13 wf . 144 



24. If j- of an apple be worth 1 cent, bow mudi is a whole 
apple worth .' 

25. If j- of a vessel be worth 1000 dollars, how much is the 
whole vessel worth ? How much is ^ worth ? 

26. If you give 300 dollars for J of a house, liow much, is tha 
whole house worths* How much is % worth ? 

27. -If i of an apple cost 2 centt, what is the whole appla 
wi>rtl> ' 



ARITHMETIC. 

.S8. If f 4if a factoTy be worth 2000 doOarti, what ii the wfaofo 

worth ? 

'^ '. lo boys, throwinj^ stones at an apple-tree, beat off a nuoi- 
' >• r « .fupplcs : says one boy, My part is I'g, and I am entitled to one 
il»ple -, how many apples is t% then? How many ^? How 
many 1^? How jnany -{%? How many ■}#? How many 

30. 16 men caught so many fish, that they eonld not count 

thorn ; a bVstandsr toll one man that his part was 100, just -^ 

of the whole ; how many fish would -]% be ? How many -f^ ' 

How namy -ft - How many -Jf ? How many -ff ?* How 
many fish did they catch m au ' 

31. John was bom twenty years after James; how old will 
James be when John is 21 ? 

32. When Joseph was 21, he married a wife that was IQl 
years old when ho was born ; how old was the wife when Jo- 
soph married ? 

33. How many are 7 and 9 ? 47and9.^ 87and9.' 37and 
9? 7and5? 27 and 5.' 57 and 5? 8 and 7? 48 and 7 > 
6b and 7? 58 and 7? 78 and 7.^ 8 and 8.' 28 and 8? 48 and 
8? 58and8? 78 and 8? 98 and 8? 9 and 9? 39and9.? 
59and9P 79and9? 69and9? 6and6.' 36and6? 66 
and6? 76and6? 96aBd6? I06aRid6? » 

Abu JS. — After the manner of the last ezampl'M, the pupil shooM be tsndiC to. 
IkTibrm the foliuwing. Should lie hesitate io any instanee, aa, for example, in- 
adding 8 to 88, jual say to him, 8 and 8 are 16, and he yritL aoon aoetbat 88 and 
8 are 96, there bein^ a 6 in both cases. By this means, tf he can add any twa. 
numbers together, both under 10, he may be taught to add any number amsiler 
Ihao 10 to any namber larger than 10. 

JVtfte ^.— The following mav bo added by calling each finger a figure* Cars 
shiiuld be exercised, lest the learner give the total amount from the book». 
without making the individual additions for himself. 

34. Add 5 twos, and 5 threes togrcther : thus — 2 and 2 are 4 
and 2 are B.^nd 2 are 8, and 2 aro 10^ and 3 are 13, and 3^ 
are 16, and 3 a^ li^, and 3 are 22, and 3 are 25. 

AM 5 fours, Q threes, and 5 two:* together; j9. 45 j, 

"- 5 fives, 5ibur9, And 5 threes «* 4, 6a 

^ 5 sixes, 5 fi^s, and ^ fours '^ Jii 75. 

*' 5 sevens, 5 sixes, and 5 fives '* A, 90 

^ 5 eights, 5 sevens, and 5' sixes '< A^ 105. 

'* 5 nines, 5 eights, and 5 sevens '^ j9. 120. 

10 ones and 10 twos ^ A. 30. 

10 threes and 10 twos . " A, SO. 

10 fours and 10 threes « A, 70. 

10 fives and 10 fours "* A. ^ 



u 
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SIMPLE ADDITION 2» 

Add 10 «te« and 10 fiyei together. a nO 

12 «?vens and 10 sixes *^« T S/ 

\l ®.'*^* *^^ ^*^ "evens « • ;2' iTo 

10 nuio? and 10 eights « JJ* ^k' 



Q mitT£ tftiT^^ '^V^ ^^^' ^' '"""'^ ^ ^' Addition. 
hsTS, ^aesail^^^ '"^"f'"' ^ colUctmg of several num. 
Addnfon »«««,^r dtnomiruuion, coiled f A. Simple 

^AlUounds '^^Z^ \^' '^"^^ '^'^'^^^ ^'^ dinomifmtion f 
•7. /vii ?Miund8, all dollars, all cents, or all drams. &c 

Operation by Slate illustrated. 

X 

dollart "^"J .""nf.^* I T^^^^a f *^°^^*"' * y*>^« «^ ^« «^^ 61) 
whole ? ^ ^ ^*'' 7 dollars. What did he give for U^ 



OPERATION. 

Cart, 25 dollars. 

Ovpn, 69 dollars. 
Plough, 7 dollars. 



In tcntmff this example down, tcky 
do you place the 7 (units) umier the 
9 {units) f why not place it under the 

6 [tdhs) ? A. Because, if I should, the 

7 units would become 7 tens, or 70 % 
that is, the 7 dollars would become 
70 dollars. 



Amoui»t/101 dollars. 

■'^■inlt s) are 16 (amts), and 5 mow a«t.) «« il (initB), or 2 
J|»*if t umt, wr^ing the 1 in tho imits' iJace. 
.|lv^V.'(tens), m the next higher phce, wherJ all the tens U- 

everjten.'*'*'"'*'''^ "•'"'** **"**'"""'' -* Carrying one for 
4 
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33 ARITHMETIC. 

From these illustrations we derive the following 

RULE* 

1. Ho7o do you write the numbers down? A. Unita under 
units, lerys under tens, &•■ with a line underncatlli 

I [. W/ uiuxh hand do you begin to add? A. ThfHWght. 
Ill Iflhe amount of any coluvm be. 9, or Uss, how do you 
proceed ? A. Set it down. 

IV. IfU be more than d^wkat do you do f A. 1 »et down the 
right hand figure, and carry the left hand figure, ojf figures, to 

the next column. . i • . 

V. }Vhich figure would you write down, and whmk carry m 
18, 10, 13, 3(i, 81, 94, 108,58,67,125.? , * ^ 

VI. What do you do with the amount of the last column^ Jl^ 
I set the whole ol* it down. > » a n - 

Proof. How do you prove the operation f A. Begm at 
the top, and add the figures downward in the same manner as 
tJiey were added upwards. 

PVIuU must this amount be like f A. The first amount. 

More Exercises for the Slate, 

JVflte D.— To save the trouble of having the pupil running up continnalW t» 
Ills teacher to know if his Pums bo riglit, and to prevent the ««a''"«;.-Y**™ 
a.pying the answers on hia slate from the book, indirect a"*.^*^.^*" „^ 
ffiven through the book^ wlien that can coiivouiontly be done : in otlier cases 
airect answers will be given. 

2. A nrnn bought a suit of clothes for 57 dollars, a padr of 
boots for 8 dollars, and a secretary for 28 dollars. MS hat did He 
give for the whole ? A. 93. . , ^ 

3. In an orchard, 20 trees bear pears, 54 beat peaches, and O ^ 
bear plums. How many *re there in the orchard ?, A, 80. * 

4. A man bought a barrel of flour for 10 dbllarsj a barrel or 
molasses for 29 dollars, and a barrel of rum^for 36 dollars. 
How much did he pay for all the articles ? A. 75. 

5. Joraes bought at one lime 89 marbles, at another time 54, 
at anotlier tiO.^nd it another 75. How nijany did he buy.m 
all ? A, 278.' . , ^ 

. 6. A man gives 89 dollars for ^ of a chaise j bow much jnust 
he give for the whole at that rate ? A. 267. ' ^ ^^ 

7. You '^xpend for n. gold watch 165 dollars, for a chaise 85J5 
dollars, for a new suit of clotlies 80 dollars, and give your 
father 400 dollars. IIow much money have you parted with 
in all ? A. 670. 

8. If i of a vessel be worth 2265 dollars, what is the whole 
vessel worth? ^. 6795 dollars. 
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SIMPLE ADDITION 31 

' 9 What is Uic whole stock which a man has in trade worth| 
tf f be worth 3500 pounds ? A. 14000 pounds. 

10. If one man own ^ of a bank; and his part cost 2G000 
<1ollars, what would the whole bo worth at that rate } 
A. 208000 dollars. 

11. Suppose my neighbour should borrow oT me at one time 
6o(> dollars, at another 50 dollars, at another 3656 dollars, ana 
at another 5000 dollars ; how much should I lend him in aU .' 
A. 93G2 dollars.. 

12. A merchant owes 617 dollars to Messrs. B. & T. C. Hop 
-pin, 516 dollars to Messrs. B. & C. D^er, 600 dollars to the Ex 
change Bank, 1000 dollars to the Union Bank ; I demand bow 
much he owes in the. whole ^ A. 2733. dollars. 

13. A merchant Sought at one time 600 barrels of beef, r.t 
smother 500 barrehr, at another 416 barrels ; how many ba/ 
rels did he buy in the wliole.' A. 1516 barrels. 

.14. James was bom A. D. 1800 ; what year of our Lord will 
it be, when James is 37 years of age .? A. 1837. ' ' " 

15. Gen. George Washington was born A. D. 1732, and lived 
67 years ; in what year did he die ? A. 1799. 

16. From the creation of the world to the flood was 1656 
years; from tlience to the building of Solomon's temple, 1336 
jrears ; thence to the birth of our Saviour, 1008 years ; m 
v'hat year of the world was the birth of Christ? A, .Anno 
Mundi4000. 



(17.) 
Dollars. 



35 
64 
21 
18 
1^ 



(18.) 
Drams. 
313 
280 
741 
240 
891 



(19.) 
Dimes. 
1645 
0321 
4610 
5386 
5210 



r22.) 
Eagles, • 

52 7 1 1 3 3 2 6 3 5 
31107058212 
« '2551537423 
H 1 3. <> 2 1 1 5 6 



(20.) 
Mills. 
132132 
245123^ 
521.085^ 
60389* 
739Y83 



(21.) 

Shillings. 

4567321^3212 
121212121212 
123412341 234 
234234234234 
898768987<)51 



J 

2 

1 



f) i 5 1 2 6 1 8 1 2 



^(23.) 

Dollars. 

1234567891 234567^9 
9876 5 4321987 6 5432 
554433221 122334422 
66554 4 3322 1100 1133 
77 6 65544 3 3 22110011 



* Tlie teaclicr will ob»erve that tJie amounts of tha aovoral sums are divMeo 
by 3, un*! tlie quorieiits given for the answers will be found in Bum No 97, 
eiiHi quotient bcinj^ srt against the No. •! tJie sum that he mur morn readilr 
tell, ii the sum 'k xi*h*. 
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oft ARITHMETIC. 

(24) C'«>; 

PennjweiifhtB. Degrees. 

987654321 654210 3 459659 

987 65432 13000 

9876543 85267 0000 

987654 895965 

98765 82324526178t 

1234 12312612 

123 721 

12 21 

1 3 




Furlongs. * 
345672301379543 
8 2 1305498652031 
132214230013604 
22343152243132 
^ 51^0 431 13 224 1 1n2 

A. to No. 17^ ^^ . ^50 

A. to Nq. 18. 6 5 5 

A. to No. 19. 5 7 2 4 

^. to No. 20. 7 6 4 7 

j9. to No. 21. 611453269181 

w^. to No. 22. 8 52149811041. 

J!?, to No. 23. 103591470258885222 5 

J?, to No. 24. 3 6 5 7 9 4 6 9 5 

w?. to No. 25. 2 4 5 5 4 4 8 712 5 3 

wJ.toNo 26. 684;322221 90020371507746 



X3 



Total amount. 20 5 269774325927004629731 

28. Add 8541, 1256, 3560, and 2456 together. A. 15813. 

20. Add 15000- dolls. 2500 dolls. 30594 doUs. 29321 dolls, to 
gether.* J. 83415 dolls. 

;J0. Add 11000 mills, 1100 mills, 110 mills, and 11 mills to- 
gether A 12221 mills. 

31. Add 555r5d ounces, 3333 ounces, 66 ounces, 4444444 
oonces, and 22222 ounces together. A, 5025620. 

32. What is the mv^ of the following numbers ? viz. 
Twenty-five, Three hundred sixty-five. Two thousand ona 

hundred and forty-five. Eighty-nine thousand. Four hundred 
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SIMPLE SUBTRACTION. nA 

eighty-five, Nine millions and six, Ninety millions and nine 
ihousand. Ji, 99101026. 



SiMt'LE SUBTRACTION. 

TT ITZIX. 1. George had 10 apples, and gave 6 of them to 
William ; how many did he have left ? Why ? A, Because. 4 ami 

6 urt 10. 

2. Riifus, having 20 dollars, gave 12 to James ; how many 

had he left? Why? 

3. A man, owing 30 dollars, paid 20 ; how many did he then 

owe ? 

4. A ipan, having 100 dollars, lost 50 of them ; how many 

had ho left? . ^ ,nA i 

5. A merchant bought a piece of cloth for 120 dollars, and 
sold it for 140 dollars ; how much did he make by the bargain ? 

C. From 100 take 20 ;' take 10 ; take 40 ; take CO ; take 70 ; 
take 80 V take 90; take 95 J take 85; take 75-, take 5; 

take 15. • 

7. John, havintr 75 apples, ^ave ^ to his oldest brother, 20 to 
his youngest, anS 20^ to his sister ; how many had he left ? 

8. Harry had 25 marbles in both pockets ; he lost 9 out of 
on« pocket, and 7 out of the other ; how many had he left ? 

0, William has two pockets, both of whicly will hold 75 
peaches ; he has in one 15, and in the other 45 ; how many 
more will both hold ? 

10. A boy, returning with a basket full of oranges, containing 
100, and meeting his cousin by the way, gave him 20 ; how 
many did he carry home ? . 

11. Two boys were playing at marbles; each had 20 when 
they beer an; John lost 5; how many did each have then? 
When tTie unfortunate boy had lost all but 2, how many 
had James ^von from John ? 

12. You bought 100 new marbles for 50 cents, and sold Peter 
10 for 15 cents) Harry 6 for 10 cents, and Thomas 34 for 20 
-cents ; how many marbles had you femainin^ ? and how much 
more did you pay for them than what you sold «ame to ? 

13. How many quarters to an apple, or any thing? Hovi 
•itnany thirds ? How many fifths ? How many sixths ? Sevent 33 

14. If you had 4 pencils, and should give away ^, how mui^ 
would you have left ? 

15. If you had 3 cents, and should give away -J, how manf 
would you have left ? . ' 

IG If you had 8 pencils, and should give away J, how vmk 
wouJ/1 you have left ^ p 

/ 
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ARITHMETIC. 

' 17. How many would you have left each tinW) if you should 
give away f , f , t, f, f ? 

18. If you had 16 marbles, and should give awa^ -|^. -fgy 

■A» A» A> A» H> if » if » liow many would you have left 
each time ? 

Q. TFAat is this which you have noto been doing called f A. 
Subtraction. 

Q. Whatf therif is the taking of one nmnber from another of 
the same namej or denomijiationj called f A. Simple Subtrac- 
tion ^ 

Q. WhaX do yon mean by the same namcj or denomination f 
A. When the numbers are either all dollars, or all days, or aU 
Bhillings, or all seconds, ^c. 

Q. In Addition, you recollect that you were required to put 
together two or more numbers, to find their amount ; now it 
seems that we are to take one number from another to fmd their 
difference : Aote, then, does Subtraction appear to differ from 
Addition f A. It is exactly the opposite of Addition. 

Q. What is the largest number called f A. The Minuend 

$. WhaX is the smaller number called .? A. The Subtrahend. 

Q. What is that which is left after subtracting called f ,S. 
The Difference, or Remainder. 

> Q. From the above, how many parts do there appear to be in 
Subtraction, and what are they? A. Three — Minuend, Sub- 
trah»ad, and Difference. 

i 

Operation hy Slate Ultistrated. 

1. A maU) having 387 dollars, lost 134 dollars ; how many 
h»d he left ? 



OPERATION. 



Heliad 
He lost 



387 dollars, (tie Minuend. 
134 dollars, the Subtrahend, 



Had left 253 dollars, the Remainder, 



In this examr 
pie how do you 
obtain the- 3, 5^ 
and 2, in the Re- 
mainder f A, 1 
say4(umts>ffom 
7 (units) leaves 



'*the 3 (units) ; 3 tens from 8 (tens) leaves the 5 (tens), and 1 
'(hundreds) ttom 3 (hundreds) leaves the 2 hundreds. 

2. A man bought a wagon for 62 dollajs, and a harness for 
S9 dollars ; what did the wagon cost him more than the har 



ness 



OPERATION. 

Wagon, 63 dollars. 
Harness, 39 dollars. 

Difference, 23 dollars. 

Proof, 62 dollars. 
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In this example we nave -a UttU 
diffLculty in attempting to JvA- 
tract as before j by saying 9 (units) 
from 2 (units) ; but suppose V30 
take one ten from the 6 tenSj the 
next upper figurey which would 
leave 5 (tens), and join or add 
this 1 (ten), tk4U is^ 10 units j to the 
2 units, making 12 units; how 
would yoUf iheUf proceed to get 
the 3 ? ^. 1 would say, 9 (units) 
fiom 12 (units) learqs 3 (units). JVbw, as we took 1 ten from 
tfie C tens, it is evident that we must call the 6 tens 5 tens, and 
s%y, 3 tens from 5 teris leave 2 tens ; but suppose that, instead 
of making the upper figure 1 less, calling it 5, we should make 
the lower figure one more, calling it 4, what would be the re- 
sult, and how would you proceed f A. I would say, 1 to carry 
to 3 makes 4, and 4 from 6 leaves 2,the same as before. 

What is this taking 1 from. 6, and adding it to 2, the upper 
figure, called ? A. Borrowing ten. 

Proof.— iy 8 from 14 leaves G^beeause 6 and 8 are 14, how 
would you proceed to prove the operation f A. I add 23 (the 
Difference) to 39, (the Subtrahend,) making 62, an amount like 
the Minuend — therefore riffht. 

From these illustrations we derive the following 

RUIiE. 

I. How do you idrite the numbers down f A. The less under 
the greater, . 

IL How do you place units, tens, ^c. ? A. Units under 
units, tens under ticns, &c. 

III. At which hand do you begin to subtract f A. The right 

IV. How do you subtract each figure in the lower lin»^t. A 
From the figure above it. 

V. }Vhat do you set kown ? A. The Difference. 

'VI. If the lower figure be greater than that above it, what 
do you do f A. Add ten to the upper figure. 

Vll. What do you, do then f A. From il^l^^unount take the 
lower figure. . ' 

VITI. What do you set downf A. 'The Difference. 

IX. How many do you carry in aU cases, when the:* lower 
figure is greater than that above it f A. Qne. 

Proof. — Which numbers do you add together to prove the 
operation f A. The Difference and SubtrahoTsd. 

What must the amaimt be like f ' A. The Minuend. 



ARITHMETIC 



More Exercises for the Slatek 

J3. A man, having 98 dollars, paid away 49 ; how many had he 
left ? ^. 49 dollars. 

4. James bought 78 marbles, and lost 29 of them ; how many 
had he lefl ? A. 49 marbles. , 

5. A man paid 175 dollars for a gold watch, and 55 doUars'for 
B, horse ; how much more did he pay for the watch than for the 
horse ? J. 120 dollars. 

6. A man bought a chaise for 215 dollars, and to pay fpr^iit 
gave a wagon, worth 37 dollars, and the rest in money ; how 
much money did he pay t A. 178 dollars. 

7. A merchant bought a piece of cloth, containing 489 yayds, 
and sold 365 yards ; how many yards had he leJt } A. 124 
yards. 

8. If you have 20 dollars in your pocket, and owe 15 dollars, 
how many dollars will you have left in your pocket, when your 
debts are paid .'* 

9. If you have 2560 dollars' worth of stock, and owe 1500 
dollars, how much worth of stock will you have, after your 
debts are paid } A. 1060 dollars. 

10. America was discovered by Christopher Columbus In 
1492 ; how many years had elapsed at the time when hostilities 
commenced, in the revolutionary war, 1775 ? A. 283 years. 

11. Gen. Washington was born in 1732, and died m 1799; 
how old was he .' M. 67 years. 

12. William has 15 cents ; he owes Rufus 6 cents, and James 
4 ; now how many will he have lefl, after paying Rufus ami 
James ^ 

13. A merchant owes to the Exchange Bank 2365 doHars, to 
the Bank of North America 15000 dollars, and his whole stock 
is worth no more than 42000 dollars ; how much will he have 
lefl, after paying both banks .'* A. 24635. 

*^14. If you buy 20 apples for 40 cents, and sell 15 for 35 cents, 
how many apples will you have lefl, and how much will they 
cost you ? 

15. A grocer buys 560 bushels of rye for 530 dollars, and sells 
200 bushels for 4m) dollars; how;many bushels will he have 
lefl, and what will they cost him? A. 360 bushels, and they 
cost him 130 dollars. 

16' A wine merchant bought 3600 gallons of wrae ; and sold 
at on^ time 2400 gallons, at another 1000 gallons ; how many 
gallons has he on hand ? A. 200. 

17 From 200 take 150; take 190. > 
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OPERATION. 



200 
150 

50 



soo 

190 



50 
10 



10 60 Ans, 



18. From 99 take 22 ; take 55. 

19. From 176 take 53 ; take 42. 

20 From 176 take 90 ; take 100. 

21 From 1000 take 700 ; take 550. 

22. From 1000 take 600; take 400. 

23. From 1500 take 1000 ; take 1200. 

24. From 1500 take 900 : take 350. 

25. From 2538 take 1624 ; take 299. 

26. From 2?^ take 999 ; take 2000. 

27. From 7d36542 take 7000 ; take 70. ^ 

28. From 80000 take 79999 ; take 78888. 

29. From 80000 take 5000; take 12345. 

30. From 900000 take 1 ; take 10. 

31. From 900000 take 100 ; take 1000. 

32. From 900000 take 10000 ; take 100. 

33. From 1000000 take 1 ; take 10. 

34. From nine millions take 3. 

S^. From nineteen millions take nineteen. 
36. From forty millions take one million. 



The pupil should he required 
in ail rules to prove his results 
It is of practical importance , 
bisides, U occasions less trou- 
ble to the teacher in detecting 
mistakes. 

A, 121. 

A. 252. 

A. 162. 

A. 750. 

A. 1000. 

A. 800. 



A, 1750. 
A, 3ir>3. 
A. 2077. 
A. 15666014. 
A, 1113. 
A. 142655. 
A. 1799989. 
A, 1798900. 
A. 1789900. 
A. 1999989. 
A. 8999997. 
A. 18999981. 
A. 39000000. 



SXMFXiZS JMnrZiTXPUCATION. 

1. What will 3 books come to, at 20 cents apiece * 
Why 1 ' A. Because 20 and 20 are 4p, and 20 are 60, that 15, 
3 times 20 are 60 

2. What will 5J" bushels of apples come to at 30 cents a 
bushel ? Why ? A. Because 30 and 30 are 60, and 30 more 
are 90, that is, 3 times 30 are 90. 

3. What will 2 cows come to, at 10 dollars a head? At 12 
dollars > At 14 dollars ? At 18 dollars ? At 20 dollars ? At 
2r» dollars ? How many aro k times 10, tlien ? 2 times 12 ? 8 
times 14? 2 times 18? 2 times 20 ? 2 times 25 ? 

4. What will 30 yards of cloth come to, at 2 cents per yard .'' 
What will 14 yards? 16 yards? 12 yards? 25 yards? 30 
yards ? 60 yards ? 80 ya»"ds ? How many are 2 times 30 ? 
•14? 16? 12? 25? 30 f 60? 80? 

5 What will 3 vards of cloth come to. at 10 cents oer vard •* 
What will 4 yards? 6 yards? 12 yarns .^ 20 yards> 30 
^'arda? 60 yards? 80 yards? How many aro 10 times 3? 
i? 6? 12? 20? 30? ^60? 80? 
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6. What will 4 oranges cost, at 10 cents apiece ? Why r 
A. Because 10 and 10 are 20, and 10 are 30, and 10 more are 
40, that isy 4 titne^ 10 are 40. 



'Q. yf%at, then, is Mtdtiplicatioh a qitick way of performing f 
Ji, Many additions. 

Q. fVhat is the number called^ which is to he added to itself ^ 
or repeated several times ? A. The Multiplicand.^ 

Q. Ji'Kat is the number^ which sftows how Ttmny times the 
multiplicand is to be repeated, called f A. The Multiplier. 

Q. What are both multiplier and midtiplicand sometimes 
ealUd ? A. Factors, or Terms. 

Q. What is the restdt, or number found by nadtiplyinff^ 
called f A. The Product. 

When the Multiplier is 12, or less. 

OpercUion by Slate iUustrcUed, 

IT Zr 1. How much will 4 barrels of pork come to at 17* 
dollars a barrel ? 



OPERATION. 
Multiplicand, 17 dollars* 
Multiplier, 4 barrels* 

Product, 68 dollars. 



Since 4 times 7 are the same 
as 7 times 4, we see that it 
makes no diffexiJice which 
number is considered the mtd- 
tiplier : why is the 4, then^ 
made the multwlier in this 
example? A, For the take 
of convenience, it being the 
smaller number. How do you get the 8 units in the product f 
A. I say, 4 times 7 (units) are ^ (units), or 2 tens and 8 units, 
writing down the 8 units, and carrying the 2 (tens) as in Ad- 
dition. 

How do you obtain the 6 (tens) f A. \ say, 4 times 1 (ten) 
are 4 (tens), and 2 (tens), to ctdrry, make 6 (tens). 

Proof. — As 3 times 17 and 1 
time 17 evidently make 4 times 
17, how can you prove the above 
operation f ,. 

A. I CMk^BSfiUiply 17 by 3, one 
less thai^C Aisiking 51 ; then add 
p (the'jfitiltiplicand) to 51, mak- 
ing 68 J which, being like. the 
«j?|H3ltLlt in the first operatba, 
pjtnres the worK to be right. 



37 
3 

• 

51 
17 



PROdt. 

1 less than 4, the for- 
mer multiplier. 

the multiplicand. 



fiS like the result of the 
other operation, — 
therefore right. 



SIMPLE MULTIPLICATION. 3a 

From , these remarks and illusfrai^os we dsp^e the 

following 

RULE. V/ 

I. U<ne are the terms to be placed ? •^. The less under the 
greater) with units under units^ tens under tens, «&c. 

II. At which hand do you begin to multiply f A. At the 
ricfht hand. 

1^1 1. How are the figures of the my,Uiplheand to be multiplied 
by the multiplier ? A. Separately. 

IV. How do you car riband write down? A, As. in. Siraplo 
Addition. ' - .... 

More Exercises for the Slaie, 

8. What will 125 pounds of cheese cost, at 6 cents a pound ^ 
A. 750 cents. 

3. What will 420 pounds of pork come to, at 9 cents a pound? 
A. 3780 cents. 

4. What will 167 barrels of flour come to, at 9 dbllkrs a^bar- 
rel.' A 1503doHi»8. 

5. What will be the price of 8 hogsheads of wine,, at 129 do* 
lars per hogshead ? A. 1032 dollars. 

6. A merchant sold 895 oranges at 11. cents apiece ;. what 
did thev come to .' A. 9845 cents. 

7. What will 236 lemons come to, at 8 cents apiece ? At 
6 cents ' 

236 236 

6.. 8 



1416 1888 

a Multiply 120 by 2 ; by 3. 
9. Multiply 1211 by 5 ; by 6. 
•10. Multiply 1211 by 7 J by 8. 

11. Multiply 65321 by 9 ; by (i 

12. Multiply 65321 by 8 ; by 10. 

13. Multiply 123456 by 11 ; by 4. 

14. Multiply 123456 by 3 ; by 5. 

15. Multiply 345G12 by 3 ; by 8- 

16. Multiply 345612 bv 12 ; by 7. 
' . 17. Multiply 12345()0()7H9 by 3 ; by 4. 

Iti. Multiply 12:^.^)006789 by 5 ; by 0. 
19; Multiply 236120013 by 2; by 3. 

11 2CI« When the Multiplier is more than 12. • 

, 1. There are 3G5 days in one year ; how many are there in 
36 years .' 



1888 




1416 




3304 Ans. 


A. 


600. 


A, 


1332L 


A. 


18165. 


A. 


979815. 


A. 


1175778. 


A. 


ia=il840. 


A. 


987648. 


A. 


:kl01732 


A. 


65G(U;2i8. 


A. 


8(>4 15047523. 


A. 


135705074679 


A. 


11806000C5 
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OPERATION. 

365 days. 
36 years. 



How do yauget the 2190 ? A. 
By multiplying SSS by 6, as in IT X 

How do you obtain the 1095 ? j9. 
By multiplying 3G5 by 3, aa before. 

J^oiOf a^ you ftave seen that Jig 
ures increase their Talus ten times, 
by being removed one place farther 
totoards thfleft, can you tell me why 
1095 is so removed, thereby making 
the 5 to fall under the multiplier 3 ? 
^. Multiplying by the 3 teiis, that i.9>.j^ 
30 units, ^ires a product 10 times greater tnan if the 3 teii»^^ 
were 3 units ; hence the 5 must be placed in the tens' place. ^ 



^190 
1095 



13140 days, Ans. 



i 



To explain why you add the two products together. 
What does multiplying 305 by 6 give ? A, The number of days 
in 6 years. 

What does multiplying 3G5 by 3 tens give f A. As the 3 
(tens) are 30 units, multiplying by 30 will, of course, gviQ th» 
number of days in 30 years. 

Whxu then, do you add these two product^ Jtog ether ? A. Ta |j 
get the whole number of days ii^ ^30 an^^jji^ars, that is^ ' 
i^ 36 years. ^ - , 

From this, example we derive the following 

RULE. 

1. How do you tSrile the numbers down, and multiply f A 
As in If X.^ 

il. Where do you write the first figure in each product f A. 
Directly under its multiplier. 

1 II. How do you proceed next f A. Add all the products to- 
gether as they stand. , 

MoTt Exercises for the Slate, 

2. What v/ill 315 bushels of rye cost, at 42 cents a bushel ? 
A. 13230 cts. 

3. There are 63 rrallons in a hogshead; how many gallona 
are there in 25 hogsheads ? A. 151^5 gallons. 

4. V/hat will 426 gallons of^molasscs cost, at 46 cents a gal- 
lon? A. 195116 cts. 

5. If 1163 men can do a piece h( work in 137 days, howlong 
v/ill it tait^nc m\m to flo the same ? A. 49731 days. 

C. Wlkat will 2:54 barrets of beef come to, at 15 dollars a bar- 
rel ? At liJ dollars a barrel ? A. 6552 dollars. 
7. If a man receive 256 cents for one day's work, how many 

- • I 
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• 

ocints will he receive at that rate for 17 days ? For 29 days ? 
j«. 11776 cents. For 116 days? For 105 days ? j?. 56576. 

8. If the stage run 9 miles an hour, how iimuv miles will il 
tan at that rate m 12 nours f in 19 nours ? A. *J79 miles. In 
35 h6urs ? In 36 hours ? ^. 549 miles, t * 
. ' 9. If a man save 161 dollars in a year, how much will it 
amount to in 19 years ^ In 35 years ? M. b694 dollars. 

10. Multiply 62123 by 13. A. 807599. 

11. Multiply 35432 by 14 ; by 15. . .5. 1027528. 

12. Multiply 65217 by 16 ; by 17. A. 2152161. 

13. Multiply 207812 by 19 ; by 21. A. 8312480. 

14. Multiply 207812 by 25 ; by 35. J. 12468720. 

15. Multiply 32100421 by 65 ; by 85. ^. 48150^3150. 

16. Multiply 32100421 by 27 ; by 33. A. 1920025;ire0 

17. Write down one thousand, multiply it hy 25, add five 
thousand to the product, subtract twenty-nine thousand nine 
bundled and ninety-nine from the amounti and see if the re- 
mainder be 1. Il 

1i SSI. When the Multiplier is 10, 100, 1000, &c. 

Hew many aj'« IQ times 5 ? JVbWy if we annex a cipher to 
the 5, ikuSf 50, it will produce the same effect : why is this f 
J. Because, by annexing a cipher to 5, the 5 is removed to the 
tens' place ; hence the value is increased 10 times. 

What effect wotdd two ciphers haoCf or three ciphers ^ ^c. f 
^. Two ciphers would remove any fiffure two places toward* 
the left, and of course increase it 100 tunes^ and so on for 
1000, &c. 

Rule. What^ then^ appears to be the rulef A. Annex to- 
the multiplicand all the ciphers in the multiplier. 

Exercises for the Slate. 

1 . What will 36 hushcls of ry6 cost, -at 100 cents a hushel .•' 
A. 3600 cents. 

2. What will 100 bushels of salt cost, at 87 cents a bushel ? 
What will 1000 bushelf ? What will 10000 bushels ? What 
will 10 bushels ? A. 966570-cents. 

3. Multiply 8978 by 10; hy 100; by 1000; by 10000; by 
100000 ; by 1000000. A. 9973045560. 

^ XS12. When there are ciphers at {he right hand 
of eitlier or both the Factors. 

Rurr,. From the illustrations' gi^iy ^XW.y HoW does it ap" 
peer that we can '/Jiultiplij? A. Multiply without the ciphe;:s 
£rst, and annex tliem to the product. 
5 
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Exercises for the Slate* 



(1.) ^ 
liiultlplicand, 63500 

60 



3175000 



How do you get th$ 3 ciphers 
in the product f A. There are- 
2 at the right of the multipli- 
cand, and 1 at the right of the 
multiplier, making 3. 



2. Multiply 62123000 by 130000. A. 8075990000000. 

3. Multiply 35432000 by 250000. A. 9070592000000.. 

4. MuIUply 6:^89354270000 by C85300. 

A. 4652744481231000000. 

5. Multiply 78954398765 by 723500a 

A. 671235075064775000. 

6. Multiply 123456789 by 123450000. 

A. 15240740602050000. 

7. Multiply 1234^890 by 1234560000. 

A A, 152414813427840000a, 

ir SOV. When the Multiplier is a Composite 

Number, f 

Hotn many are 5 times 8? 7 times 9? 12 times 12 .^ 

What^re these products, 40, 63, 144, called f A, CompositO' 
Numbers. 

What are the multiplying numbers, 5 and 8, 7 and 9, 12 aruL 
12, called f A, The Component Parts. 

What are tlie component parts of 26? 0/72? Of 100? 
0/27? 0/15? 0/35? Of 132? 0/144? 

What, then, is the product of any two numbers called f A 
A Composite Number. 



1. What will 14 barrels of flour cost, at 8 dollars a barrel ? 



OPEEATION. 

8 dollars. 
7 barrels. 

56 dollars. 
2 times 7 are 14. 

112 dollars, Atis, 



What does midtiplying 8 dollars 
by 7 barrels give f A. The price 
of 7 barrels at 8 dollars a barrel, 
making 56 dollars. 

Kow muck more will 14 barrels 
cost than 7 barrels f A. 2 tiinea 
as much as 7, that is, 2 times 56 
making 112 dollars. 



Rule I. How, then, %Duld you begin to multiply f A. By 
one of the component parts first. 

II. Ji'hat would you multiply this product by f A. By the 
other component part. 



.* -^' 
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More Exercises for the Slate, 



2. What will 36 hundred weight of sugar cost, at 29 dollaTs 
c hundred? A. J 044 dollars. 

3. Multiply 30(50428 by 35. ^. 107289080. 

4. Multiply 4078945 by 9a. .. j}.3J)l 578720. 

5. Multiply 1-8034 by 108. Ji. 2044872. 
a Multiply 4567S by 144. ^. 6577G32. 



SIMPLE DZVXSZON. 

IT XVa 1. If .you divide 12 apples equally between two 
boys, how many wiH each have ? How many times 2 in 12^ 
tlien P Why f A, Bacattse 2 times G are 12. 

2. H^w many oranges, at 8 cents apiece, can yon buy for 
48 cents ? For 96 cents ? How many times 8 in 48 ? 8 in 
96?* Whyf 

3. A man bouffht 8 lemons for ^ cents ; how much did he 
grve apiece ? How many times 8 in 80 ? Wky^ or proof f 

4. How many gallons of brandy, at 3 dollars a gallon, can be> 
bought for 30 dollars? For 60 dollars ' For 90 dollars ? For 
300 dollars? Whyf 

5. Foui boys found a bag containing 48 silver dollars ; how 
many will tliey have apiece, if it be divided equally ? 

6. When oranges are 2 cents apiece, how many will 8 cents 
*uv ? Will 16 cents buy? Will 32 cents? Will 36 cents .^ 
Will 48 cents ? Will 100 cents ? 

7. If you pay 9 cents for one pound of sugar, how many 
pounds c4n you buy for 45 cents ? For 54 cents ? For 108 
cents ? •> 

8. How much is one half i^) of 4 ? Of 8 ? Of 16 ? Of 20 ? 
Of 24? Of 30? Of 100? Of 200? 

9. Harry had 16 apples, and gave one half (]j-) of them to- 
Thomas ; how many did Thomas receive ? 

■ 10. How m<ich is one third (4^) of 6 ? Of 24 ? Of 30 .?' 
Of 36? 

11. How much ts one half (J) of 8 ? One third (J) of 24 ? 
One fourth H) of 16 ? One fiftH (-J) of 35 ? One sixth (i) of 
S4' ? One seventh (|) cf a5 ? One eighth (i) of 56 ? On» 

ninth {h of 108 ? One twelfth (tV) o^ 144 ? 

12. How many times 4 in 40 ? 3 in 60 ? 5 in 100? 6 in 
1200? 8 m 480? 
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Q. Wh^i is this method of finding how many times one nutl^ 
^er is contained in another y or of dividing a number into equal 
parts, called f A. Division. 

Q. Wh4U is the method of finding how muny times one num" 
her is contained in another of only one name, or denominationf 
called. A. Simple Division. 

Q. What is the number given to divide by called f A. The 
Pivisor. 

Q. WhaX is the number to be divided called f A. The 
Dividend. 

"Q. What is the number of times that the divisor is contained 
in the dividend called T A. The Quotient. 

Q. What is that which is sometimes left after dimding, or 
■after the operation is performed, called ? A. The Remainder^ 
which must always be less than the Divitor. 

Q. Of what name, or denomination, is the remainder f A. 
The same as the dividend. 

Q. If your dividend, for instance, be otmces, what toill ycut 
remainder be f A. Ounces. 

Q. How many times 4 in 40 ? and why f 

Q. From this examvle what does division appear to be tht 
opposite off A. Multiplication. 

12 oranges. 
One to each makes 4 



1st time he hid 8 left. 

One to each makes 4 

2nd time hG had 4 left. 

Vrieio each makes 4 

3(2 time he had left. 



Q. James, having 12orangeSy 
was desirous of dividing them 
equally among his 4 little sisr 
ters, and, in order to do this, 
he handod them at .first one 
apiece ; how many had he lofl? 
Q. When he handed them 
another apiece, how many h%d 
he left ? 

Q. When he handed them 
one more apiece, how many had he left .'* 

Q. From these illustrations how does it appear that a num- 
ber may be divided into equal parts ? A. By Subtraction. 

Q. How many times did James give to each of his sisters air 
orange apiece ? 

Q. How many times did you subtract ? A. Three times. 
Q. How many times 4 in 12? 

Q. By this we see that the quotient represents the number 
of subtractions : now, if the quotient were 4000, how many times 
would it be necessary to take fJie divisor from the dividend to 
perform division bv subtractior ' A. 4000 times. 

Q* Whax, tneuy is IHvisi a qunck way of performing'^ 
A» Many subtraction^w. . 



SIMPLE DIVISION. 



SHORT DXVZSZON. 

TT ZVl. Q. What is Short Division ? A, When 
the divisor is 12, or less. 

1. How many oranges, at 3 cents apiece, may be bought fsf 
657cent8? 

How do you obtain the 2 
(hundreds) in the quotient f 
A. I be^in on the left of 
the dividend, and say^ 3, 
the divisor, is contained in 
6 (hundreds) 2 (hundreds) 
times, that is, ^0 times, 
writing the 2 (hundreds) down under the 6 (hundreds). 

How do you get the 1 (ten) f .^. 3 in 5 (tens) 1 time, and 
% (tiens) left. 

What do you do with the 2 which is left f A. I join, or carry 
it as 2 tens, that is, 20 units, to the 7 units, making 27. 
How do you proceed to get the 9, then f A. 3 in 27, 9 times. 



OPEEATION. 

Dividend. 
Divisor, 3)657 cents. 

Quotient, 219<K)rangf s, Am, 



PROOF. 

Quotient, 219 
Divisor, 3 

Dividend, 657 



How many times 6 in 30 ? and why f 
How, then^ would you proceed to prove 
the foreffoing example f A. I would 
multiply 219 (the quotient) by 3 (the divi- 
sor), making 657 (tlie dividend) — there- 
fore right. 



From the illustrations now given we derive the 
following 

RULE. 

I. At which hand of the dividend do you place the divisor ? 
A At the left. 

II. How many figures do you take first f A. Enough to con- 
tain' the divisor once, or more. 

III. IVIiat do you set down underneath f A. The quotient. 
i\. If there should he a remainder, how would you pro 

ceed? A. I join, or carry it to the next figure of the dividend, 
as So many tens. For example, suppose 3 remain, and the next 
figure be 8, how ^&uld you say f A, I would say, 3 (to carry) 
to 8, makes 38. " 

V." How do you proceed if the divisor he not contained in the 
next figure qf the dividend .? A. Write a cipher in the quo- 
tient, and join this figure to the figujpe next to it, as so ziiany 
tons. ■«» 

5* 
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Proof. — Whieh terms do you muUiply together to pr^re the 
operation f A. Tfae-divisor and quotient. 

What is to be done with the remainder f if th^re be umyf 
Ji Add it to this product. 

What must the amount be like f A. The diyidend. 

More Exercises for the Slate, 

2. Rufus divified 43 oranges equally between his two little 
brothers ; how many had they apiece ? A. 21. 

3. If 3 bushels of apples cost 3(}0 cents, how much is that & 
bushel ? A. 120 cents. 

4. How many mcmths are there in 452 we^ks, there being 4 
weeks in each month ? A. 113 months. 

5. A man, having 416 dollars, laid them all oiit in cideri at 4 
fiollars a. barrel ; how much cider did he buy ? A. 104 barrels. 

Q. A man bought 6 oxen for 318 dollars ; how inuch did he 
pay a head .'' A. 53 dollars. 

/. How much flour, at 7 dollars a barrel, can be bought for 
1512 dollars ? A. 216 barrels. 

8. At 8 cents apiece, how many oranges will 8896 cents buy f 
A, 1112 oranges. 

9. At 10 dollars a barrel, how many barrels of flour may b« 
bought for 1720 dollars ? A. 172 barrels. 

10. 12 mon by contract are to receive 1500 dollars for a jol» 
of work ; how many doDare will be each man's part, if they bt» 
divided equally among /iiem ? A. 125 dollars. 

11. 2 men, trading m company, gained 2450 dollars; bom 
much was each man's part .-' A: 122;3 dollars. 

12. At 3 dollars a barrel, how many barrels of pork can bo 
bought for 5463 dollars ? A. 1821 bbls. 

JVi^c— Tlic total remainder ia found by adding together what remains aftet 
ci,c]i openition* 

13. Divide 256587 by 2. A. 128293—1 rem. 

14. Divide 378567 by 2 ; by 3. jf.'315472— 1 rem, 

15. Divide 278034 by 2 ; by 3. A. 232445. ' 

16. Divide 256788 by 3 ; by 4. A. 149793. 

17. Divide 256788 by 5 ; by 6. . A. 941,55—3 rem. 

18. Divide ()5:i42167 by 4 ; by 5, A. 2lj403974~^ t^m . 

19. Divide 6r):>.42J67 by C ; by 7. A. 20224956—3 rem. 

20. Divide 523467898 b 4; by 6. A. 218111623—6 rem. 

21. Divide 523467808.b\ 7^ by 8. A, 140214615—4 rem 

22. Divide 2()5:^8() by.^ ; by 8. A. 710700—12 rem. 

23. Divide 2()53286 bjL9 ; by 10. A. 560137—11 rem. 

24. Divide 52345 by ?f; by^lO. A. 11050— f*. rtm 
35. Divide 52345 by ^ 1 , by- 12. A. 912(>--8 rom 
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Tk$ apetatiojif thus far, has leen carried vn partly in (he 
Tmndy and partly by writings the numbers down ; hut oftentimes 
the divisor loill be too large to he thus performed. When, there- 
fore, me write the operation out at length, what is the process 
called f A. Long Division. \ v. 



ZidrO' BnncsxoN. 

^ ZVZZ- 1. A man, dying, left 907 dollars to be divided 
equally among his 4 sons ; what was each son's part ? 

Long Division. Short Division* 

OPERATION. OPERATION. 

Dividend. Quotient * 4 ) 957 
Divisor, 4 ) 957 ( 239J 



g ^ * ' 239^ Quotient. 



15 
12 

37 
3G 



j9s Long and SJiort Di- 
vision are exactly alike, 
except in Short Division 
the whole operation is not 
written down, to begin^ 
then, in Short Division, 
we should s&y, A in 9, % 
1 times, and *i over. This 

7 we discover by saying in 

the vniTkdy 4 times 2 are 8, and 8 from 9 leaves 1. J^Tow, to 
express in figures this operation, we may write the numbers 
where w e- pleas e : where, then, for tKe sake of convenience, 
may the 2 {times, the quotient figure) he placed 1 A. At 
the right hand of the dividend. 

We are next to say, 4 ti7nes 2 are 8 ; this 8, you know, 
must he subtracted from 9 : where would it be convenient to 
place the S 7 :S. Under the 9. 

""'•-By taking 8 from 9, we have 1 remaining, which we 
shouUi, in Short Division, carry or join to 5, the next figure 
6f the dividend ; how can we do this now ? A. By joining 
or bringig down the 6 to the fight hand of the 1, making 15. 

How do you get the 3 in the quotient 7 Jl. I say, 4 in 15» 
S times. 

,How do you proceed next 7 A. I say, 3 times 4 are 12 ; 
rind 12 from 15 leaves 3. 

. ^ What do you do with the 3 ? A. I bring-down 7 of the 
dividend to the right hand of the 3, making 37. 

How do •gmi get the 9 in the quotient 7 A. 1 say, '4 ^mea 
9 aire 86. and rnihtvai^tinir 86 firom'37 leaves 1. remainder. 
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Tt WHO appears that each son has 239 dollars j^aitd there t# 1 
dddlar still remammg undivided: to explain tke division of 
this, tell me how many quarters there are in a doUarf M. 
Four. 

Kow, as there are 4 sons to share equally this dollar, how 

much ought each son to have f 4. ^, or one quarter of a dollar 
tipiece. 

In this expression, j-, we use the remainder, 1, and the divisor, 
4 : hoiCy then, may division be carried out more exactly f A, 
By writing the divisor under the remainder with a line bO'> 
tween. 

From these remarks and illustrations we derive the 
Ibllowing 

KULE. 

-I, How do you begin to divide f A, As in Short Division 

II. How many steps are there f A. Four. 

III. l^hat are they f A. 1st. Find how many times; 

2d. Multiply; 
* , 1 » 3d. Subtract ; 

' 4th. Bringdown.; 

IV. WJicm do you write the quotient ? A. At the right hand 
xif the dividend. 

V*. in performing the operation, whenever yqU have subtract' 
cd, what must the remainder he less thanf iM. Than the di- 
vii^r. , ■. ^ 

.J/l. 4V7tcn yoU'have brought down, a figure, and the divisor 
is not contained in the new dividend thus formed, what is to 
be done f A. Place a cipher in the (quotient, and bring down 
another figure; after which divide as before. 

Vy\<mjPf^How<,do you prove the operations f A As in Short 
Division. 

More Exercises for the Slate, 

2. A man wishes to divide fi26 dollars equally among 5 men 

how majiy will that be apiece ? A. 125-J dollars, or 125 doUai V 
and 20 cents. 

3. Thero are 7 days ih one week; how many weeks are 

there in 877 days ? A. I'^^f weeks. . 

4. A man, having r>:>20 bushels of corn, wishfiBsNoSiM it into 
bins, each holding 10 bushel? ; how many bins will it take f 
A. 345 bins. • . ; , 
, 5. Four boys had gathered 113 bti^hels of walnuts ; in divid 

JUg them equally, how m <jj fr ilffill each have ? A, 28j^ bushels 
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6. If a man is to travel 1201 milfl* in 12 months, how niany 

is that a month ? A. 100^^ miles. 

7. If 1600 bushels of corn are to be divided equally among 
40 men, how many is that apiece ? J^. 40 bushels. 

8. 27000 dollars are to be divWed equally among 30 sol- 
diers ; how many will each have ? A- *^^ dollars. 

9 The salary of the president of the United States is 25000 
dollars a year ; how much is that a day, reckoning 305 days to 

the year.? wl. 6B^f^ dollars. 

10. A regiment of soldier?, consisting of 500 men, are allowpd 
1000 pounds of pork per day ; how much is each man's part .'' 
j3. 2 pounds. 

11. James says that he has a half bnshel that holds 270(/0 
beans ; how many will that be apiece for 9 boys, if tliey be di- 
vided equally ? How many apiece for 27 boys ? ^. 40(»0 
beans. 12. For 36 beys.? For 54 boys .' ^. 1250 beans. 

13. Divide 29876543 by 13. ^. 2298195^% 

14. Divide 6283459 by 29. A. 216()71. 

15. Divide 37895429 by 112. ' A. 3:KV^>2x^ 

16. Divide 2v)070 by 15 ; by 18. A. 3553. 

17. Divide 2lr)070 by 19 ; by 17. -^. 3240. 

18. Divide 10368 by 27 j by 36. A. 672. 

19. Divide 10368 by 54 ; by 18. J3. 768. 

20. Divide 2688 by 112 ; by 224. A. 36. 

21. Divide 101442075 by 4025. .1. 2520a 

IT ZVZZX. When the divisor is a composite number. 

1. Bought 20 yards .of cloth for 80 dollafs ; how much was 

that a yard ? JVbw, as 2 times 10 are 20'i(« composUe numher)^ 

it is plain that, if there had been but 10 yardSj the cost of I 

yard wotdd be 8 dollars, for 10 in 80, 8 times ; but, as tkt,re 

'^are2 tivies 10 yards, it is evident that the cost of 1 yard will 

be but one half(^) a« much : how much, then, *tciU it be .?• 

Rule. What, then, appears to be the rule for dimding by a 
composite number f A. Divide by one of its oomponent parti 
first, and this quotient by the other. *- 

Exercises for the Slate, 



OPERATION. 

4 ) 1152 4 times C 

art 24. 



^. Divide 1152 dollars among 
84 men. 

3. Divide 2520 by 63. A. ^0. 

4. Divide 5040 by 28. £. 6)283 
1>50. m 1.5. Ji. 336. By 24. , ^ ""H; •; 
A. 210. By 84. A. 60. By 35, * '^'''' ^ "^^^^ 
A 144. By 72. A. 70 
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' r- ? affiC. To divide by 10, 100, 1006, &C. 

In IT XII. it was observed, that annexing 1 cipher to anynutn* 
her tnultiplied U by 10, 2 ciphers l\y 10(), ^c. J^oto^ I>ioision 
being the reverse of Jdultvpltcafion, wJuU will he the effect, if ice 
cut off a cijfker at the right of any number f A. It must de- 
crease, or divide it by 10. 

WluU will be the effect^ if we cut off two ciphers f A. It v/ill 
be the same as dividinfir by 100. 

Why does it have this efffot f A. By cutting of! one cipher 
or figure at the right, the tens take the units' place, and hun- 
die& the tens' place, and so on. 

Rule L Whatj then, is the rule for dividing'hy 10, 100, ifC. f 
A. Cut off as many places or figures at the right hand of thft 
dividend, as there are ciphers in the divisor. 

II. What are the figures ctU off P. A. The remainder 

in. What are the other figures ? A. 'I'he quotient. 

Exercises for the Slate, 

1. A prize, valued at 25526 dollars, is to be equally divided 
among 100 men ; what will be each man's part ? 

OPERATION. 2. Divide 1736582 by 10000. ^ 

. 255|26 . 17^\%\. 

rrrT; , „ 3. Divide 87053428 by 10; by 

250-3^ dollars. iqo ; by 1000 ; by 10000 ; by 100000 -^ 

by 1000000. A. Remainder to each, ^jj> t^' t^%' TftWftr 
Mh^^ T^rfW(7- Quotients, total, 9739257. 

II Z±. When there are ciphers at the right hand ol 

the Divisor. 



» 



1. Divide 4960 
dollars among 80 
men. 



OPERATION. 

8 times 10 are 8|0)496;o 



02 dollars. 



In this example we have a divisor, 80, which is a corfiposite 
number ; {thus, 8 times 10 are 80 ;) hbw, then, may we proceed to 
divide by 10, one of the component parts? A. By cutting off 
one place at the right hand of the dividend, as in IT XIX. 

How do you obtain the 62 f A. By dividing the 4% by 8, as 
usual. 

Rule I. As any number, which has a cipher or ciphers at the 

right, can be produced by two oikerwtmbers, onje of which mxvif 

-^^ Mather 10, JOO, 1000, ^., how, then, would you proffeed to rfi- 



^.j>Ss. 
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vide when there are ciphers at the ritff^ of the divisor f A. 
Cut them off, and the same number or figures from the. right 
of the diviclend. ^ 

II. How do you divide the remaining figures of the divi^ 
dend t A, As usual. 

III. What is to he done with the figures of the dividend which 
are cut off? A, Bring them down to the right hand of the rt- 
mainder. 

9 

Exercises for the Slate^ 

2. How many oxen, at 30 dollars a head, may be bought for 
38040 doUars ? A. X2()8. 

3. Divide 783567 by 2100. A, ^^ rem. 

4. Divide 2082784895876 by 1200000. A. yfS SiSrr mm. 

* 5. Divide 7942851265321 by 12500000. A. i^^iftnA rem. 
6. Divide 18515952875 by 112000. A, jr^^^xj rem. 



Miscellaneous Questions im the foregohii^. 

Q. What is the subject which you have now been attending ta 
called? A. Arithmetic "» 

Q. From what you have seen of itj how would you define it T 
A. It teaches the various methods of computing by numbers. 

Q. Wliat rules have you now been through? A. Notation 
or Numeration, Addition, Subtraction, Multiplication, and Di- 
vision. 

Q. How many rules do these majm? 

Q. What are these rules sometimes called ? A. The funda 
mental rules of arithmetic. 

Q. Why? A. Because they axe the foundation of all the 
other rules. 

Q. To denote the operation of these different rulesy we hare 
certain characters , what is the name if these cliaracters ? 
Ji. Signs. 

Q. What do twb horizontal straiglvt lines signify; thus^ 
100 cents = 1 dollar f A. Equal to ; us, 100 cents = 1 dollar, 
readf 100 cents are equal to 1 dollar. 

(^. What does a horizontal line crossini^ a perpendicular tell 
you to do ; thus, 64-10=10.'* A. To add: thus, U-f-10=16, 
readf, G and 10 are 16. 

Q. What else docs this sign denote'^ 'A. A remainder after 
dividing. 






62 ARITHMETIC. 



Q. What do€S one ^^izontal straight lins tell youtf> di», 
thtts, 8— 6=a : ^. Tc c-dbvrfct : thus, 8—6=2, rtadf 6 from R 
leaves 2. . " ^'•^ 

Q What do two lines j crossing each other in the form of the 

Roman letter Xy tell you to do; tJius, 6xB=s48? A. To tt^iU' 

i tiply : thus, 6x8=48, readj 6 times 8 are ^8. 

' *, Q* What d-oes a horizontal lirUj with a dot above and below 

|-* t*, tell you to do ; thuSj 8-r-2==4 ? -5. To divide ; thus, 8-f-S^>34, 

rea^, 2 in 8, 4 times. 

(I. By consulting Y XVII. you wHl perceive that division 
may be represented in a different manner ; how is this done f' 
A, By writing the divisor under the dividend, with a line be 

tween them; thus, f=2, read, 4 in 8, 2 times. 

Q. What does ^ signify, then f ^ signify t ^? i^ f 

• Let me see you write down on the slate, th§ signs of Addition^ 
Suhtractionf Multiplication^ and Division. 



Perform the following examples on the slate, as the- 

signs indicate. 

1. 87a'i4-f 284+65-f 32+100=88315, .^jw. . 

2. 876345723—267001340=609344378, Ans. 

3. 692784578x27839421=19286721529249338, Ans. 

4. 202884150^-4025=50406, Ans. 

5. 2600—600=20004-1828=3828, Ans. 

6. 3600-400=3200x4=12800, dfljw. 

7. ^^^8ft^^==20000, Ans. 

8. -^^^-1-5^18, Ans. 

9. j^A^Y4-¥4-y^4-¥=28, .^. 

10. What is the whole number of inhabitants in the worId> 
there bein^, according to Hassel, in each grand division a* 
follows J — in 

-i^urope, one hundred and eighty millions ; 

A ma, three hundred and eighty millions ; ^ 

Africa, ninety-nine millions ; 

America, twenty-one millions ; 

Australasia, &c. two millions ? A. 682000000 

11. Wl»|i,was the number of inhabitants in the following 
New^J^pJ'M^d towns in 1820, there being in 

fbrtlahd, > 8,581; Boston, 43,298, 

Portsmouth, 7,327; Providence, ll'J?67; 

Salem, 12,731; New Haven, 8,327 f. 

A. 92.031, 
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151 What wag the number of mh^|K;anti in tbe foUowio^ 
towns, there being in 



Mew York, 123,706; -^Worfolk. 8.478; 

Philadelphia, X08,l 16 ; Richmond, 12,067 ; 
Baltimore, 62,738 ; Charleston, 24,780 ; 

Washington, 13,247; Savannah, 7,523; 

Albany, 12,630; New Orleane, 27,176? 

A. 400,461. 

13. How many more inhabitants were there in New York 
than Philadelphia ? Philadelphia than Baltimore ? Baltimore 
than Boston.^ Boston than P^ew Orleans ? New Olreansthan 
Charleston ? Charleston than Albany ? Albany than Provi- 
dence ? Providence than New Haven ? A. Total, 115,379. 

14. At 73 cents a bushel, what will 42 bushels of salt cost f 
What wiU 800 bushels ? A. 61466 cents. 15. What will 2970> 
bushels ? What 8900 bushels ? A. 866510 cents. 

16. James had 37 cents, William 10 times as many as James^ 
Rufus 15 times as many as William, Thomas 26 times as many 
as Rufus, Harry 45 times as many as Thomas, and Stephen 
24 times as many as JIarry; how many did thev all have? 
A. 162487757. " 

17. There are 60 minutes in one l^our ; how many hours are 
there in 120 minutes ? In 4800 minutes ? A. 82 hours. 18. In 
172800 minutes ? In 1036800 minutes ? A, 20160 hours. 



FSBSRAIi 1MCONS7* 

IT ZZEi Repeat the 

TABLE. /^ 

10 Mills make . . . . 4I Cent, marked c 

10 Cents •^' • # Dime . . . . d. 

10 Dimes .^,1 Dollar . . . ji 

10 Dollars til Eagle . , . E. 

1. At 10 mills a }iird, how many cents will 4 yards of clotlj 
- coat? Will 6 yards? Will 8? 

2. How many mills are 2 cenlp ? 3 cents ? 4 cents ? 5 
• qcnts? 8 cents? 12eentB? 

3. How many cents are 2 dimes? 5 dimes? 6 dimes? 7 * 
^mea? II dimes r . ^ 

4. How man'' dimes are 2 dollars ? 5 dollars ^ 7 dollars i 
10 doBftfs ? 12 '^olkra ? 

6 
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5. How many eagleii are 20 dollars ? 90 dolkm ? 40 dol 
larsi" 60 dollars? 80 dollars? 100 dollars? 120 dollars? 

Q. How many cents are 4.^ pence ? A 6^. 

Q. How many cents, are 9 pence ? A. li^. 
Q. How many cents are 18 pence, or \ of a dollar? A. 25. 

Q. How many cents is i^ of a dollar ? A. 50. 

Q. How many cents is | of a dollar ? A. 75. 

Q. How many cents is one dollar ? ^. 100. 

Q. How many cents is a pistareon ? w9. 20. 

Q' How many cents is half a pistareen ? A. 10. 

Q. How many 9 pences in a dollar ? A. 8. 

^. How many 4 pence-halfpennies in a dollar ? ^. 16. 

6. You buy 4 yards of cloth for $1, and give the shopkeeper 
two fifty-cent bits ; how much change must he give you ? 

7. You buy some calico to the amount of 17 cents, and give 
the clerk a pistareen ; how much change must he give you ? 

8. You give a pistareen for 1 fish ; how many cents must 
you give for 2? For3r For 5? For 7? For 9? For 12? 

9. What will 2 yards of ribbon come to in cents, at 4^ penee 
a yard ? At 9 pence ? At ^ of a dollar ? At ^ a dollar? - At 
I of a dollar ? 

Q. What is the coin of the United States called ? A. Fe<^^ 
ral Money. 

Q. When established ? A A. D. 1786. 

Q. By what authority ? A. Congresti. 

Q. Vt hidi is the money unit ? A. Dollars. 

Q. What place do dollars occupy, then ? A, The place of 
units. 

<^. How are dollars distinguished from dimes, eeats, and 
mills ? A. By a com/ha, or separatriz, at the right of dollars. 

Q. What are the figures on the left of dollars ? A. Eagles. 

^. What is the mrst figure on the right of dollars? A, 
Dimes. 

Q. What is the second figure ? A. Cents. 

Q. What is the third figure ? A. Mills. 

Q. How many of these coins are real? A. 4.. 

Name them. A. The eagle, the dollar, the dime^ and the 
cent 

Q. Which is a gold coin ? A. The eagle. 

Q. Which are tiie silver coins ? A. The dollar and the dimo. 

Q. W^hich is a copper coit ? A. The cent. 

Q. Which is imaginary i A. The mill, as there is no piece 
of money of that denomination* 



* There are, however, half eagles, and half dimei, real coins. 
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Q. What are all the denominations of Federal Money f A, 
Milld, cents, dimes, dollars, and eagles. 

Q. How many of these denominations are used in accountSi 
Uid what are they ? A. Three-r>Jollars, cents, and mills. 

Q. What are dollars and eagles called in accounts ^ A. Dol- 
lars. 

Q. What are dimes and cents called ? A, Cents. 

JV*0C«. — ^The namefl of coinn lets than a dollar express their valos Mill is 
oonlracted from Milt^ the Latin for tliousani^i Cent from c'eiUitin, the lAtan 
for hundred ; and Dime from Disme, the French for tenth. 

Q. What does this character, $, placed before numbers, de- 
note ? A. Federal Money. 

Q. As 10 mills make 1 cent, 10 cents 1 dime, &c., increasing 
from right to I^f^ like whole numbers, it follows that any ques- 
tionin Federal Money may be performed as in whole numbers) 
also that dollars, cents, and mills, may be called either all mills, 
or all cents and mills ; thus, 4 dollars, 25 cents, and 5 mills, may 
be read, 4255 mills, or 425 cents and 5 mills ; but, in order for 
this, it will sometimes be necessary to write ciphers between 
the different denominations * when, then, the cents are less 
than 10, where must a cipher be placed in writing cents with 
dollars ? A. Between the cents and dollars. 

Q. Why is this ? A. Because, as 100 cents make one dollar, 
cents, of course, occupy tw > placorf; hence, when the cents are 
less than 10, they must occupy the units' place of cents, and a 
cipher tlie tens' place of cents. 

Q. In writing down mills with dollars, when there are no 
cents, how many ciphers must you place between thorn and 
dollars ? A. Two. 

Q. Why ? A. Because, as there are two places for cenU, 
when there are no cents, these places must be filled with' 
ciphers. 

Q. How are 2 dollars and 5 mills written down, then ? 

A> $ 2,005 

Q. How are 3 dollars and 2 cents written down, then ? 

A. $ 3,02. 

Q. How are 7 dollars and 6 mills written down.'* A, $ 7,008 

Q. How are^ dollars and 1 cent written down ? A. $ 9,01. 

Q. How are 1 dollar, 1 cent and 1 mill written down ^ 

A. $1 fill. 

Q How are 20 dollars and 50 cents written down .'* 

A. $ 20,50 
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BSQDVOTXON OF FSBZQEULXi XOHBT. 



T i£mi« Q. fiP%at wou2<2 you call the changing of nam' 
%trs from oim namf., or denomination, to another, retaining the 
same value ; as, 200 cents into 2 doUars f A. Reduction. 

RULE. 

1. How many mills in one cent ? In 6 cents ? In 9 cents ? 

1. WhaJt, theny do xfou mtdtivly by, to hrin^ cents into mills f 
j9. Multiply by 10 mills -, that is, annex one cipher. (See ^ XII.) 

2. How many cents in 20 mills ? In 60 mills f In 80 mills ? 

II. What, then, would you divide by, to bring mills into eentsf 
4. By 10 mills ; that is, cut off the risht hand figure. 

3. How many cents in one dollar .' In 2 dollars .' In 8 dollars ? 

III. How many ciphers, then, do you annex to dollars, to 
Mng them into cents t 

4. How many dollars in 200 cents ? In 800 cents .' 

IV. How many figures, tlun, would you cut off, to bring cents 
into dollars f 

V. As aniuxing two ciphers to dollars brings them into eents^ 
9.nd one to cents brings cents into mills, lutw mMuy ciphers, 
then, would you annex to dollars in aU, to bring them into mills f 
4. Three. 

5. How many mills, then, in 2 dollars I In 8 dollars .'^ 

VI. How many figures would you cut off^ to bring miUs hack 
into doUars ? A, Three. 

6. How many dollars m 2000 mills ? In 5000 mills? 

Exercises for the Slate. 

1. Reduce $2, 1 c, 1 m. to milli. A. 2011 mills. . 

2. Reduce S3, 75 c. to mills. A, 3750 mills. 

3. Reduce $20, 6 c. to mills. A. 20060 mills. 

j3. 25821 mill! 

4. Reduce $8, 25 c. 8 m. to mills. 

5. Reduce $4, 28 c. 1 m. to mills. 
C. Reduce $480, 6 c. to mills. 

7. Reduce $43 to miUs. A. 540599 mills. 

a Reduce 7680 mills to dollars. 

9. Reduce 1865 mills to dollars. 

10. Reduce 172 cents to dollars. 

1 1 . Reduce 1189 cents to dollars. A, $23, 15 e. m. 

12. Reduce $260 to cents. 
1.3. Reduce $130 to cents. 
34. Recuce $2. 45 c. 10 corns. 

15. Reduce $24,06 to cents. A, 41651 c«nU. 
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16. Reduce 1265J| cts. to dollars. 

{7. Reduce 137A cts. to dollars. 

18. Reduce 121^ cts. to dollars. 

la Reduce 12Q00 cts. jlo dollars. ^. $14G, 15 e. 5 m. 



AMDITZON OF VlSDOUkJU MONZTBT. 

IT ZZXIZa 1. What will ^ pencils come to, at 5 cents for 
10, and iO dimes for 10. 

2. What is the sum of 50 cents and 5 dimes ? 

3. What is the sum of 6 cents, 12 cents, 20 cents, and SS 
dimes .' , ■ ir . h 

4. If you give 25 cents for a top, 25 cents for a knife, and 
1 dime tor a slate, how much do they all come to .'' 






Q. What is thiSf which you have now been dmng, called t 
A. Addition of Federal Money. 

1. A man bought a wagon for $32,50, a harness for $15,20, 
■nd a whip for $1, 8 c. ; what did the whole cost ^ 

OPEBATION. 

How do you perform this operation f A. 1 

place dollars under dollars, cents under cents, 

adding as in Simple Addition. 

Why is there a cipher placed between the 

$1, and 8 cents f A» Because the cents are 

less than 10. 



^. CiS. 

32,50 

15,20 

1,08 



Ans. ^ 48,78" 

From the preceding remarks we derive the following 

RULE. 

1. llow do you write down cents, dollars, fyc,t A. CenUT 
tinder cents, dollars under dollars, &c. 

II. How do you add f A. As in Simple Addition. > ^ 

III. Where is the separatrix to he placed T A. Directjjp^rinp 
der the separating pomts above. ^^* 

More Exercises for Ike Slate. ^ 

2. What is the amount of 3 dollars 2 oentft, 2 dollars 5 certs, 
7 dollars 8 cents, 9 dollars 1 cent, 1 doUar 1 cent 1 mill, ind 
20 dollars .50 cents ? A. $42,671. 

3. Bought a chaise for $126,18, a watch for $280,^, a coarn 
for $850,62, a hat for $6,50, and a whip for $a,38 , hey muc 
did ail theM artieles come t^ ^ .^. $1266^3. 



« ARITHMETIC. * 

4. Bought a cap for $7^, a coat for $13^18, a pair of aHk 
stockings for $l,&iy and a cane for ^^7; what was the cost 
of the whole ? ^. $24,17. 

5. If I give ten dollars one cent for a cart, fifly doUars for a 
yoke of cattle, seven dollars twenty cents for a plough, sixty- 
fivu dollars for a horse, thirty-seven dollars fifly cents for some 
hay, how much will all these come to ? ^, $169,71. 

<). }f j^ of an orange be worth 2 centS) how much is { worth f 
How much is a whole orange worth ? 

7. If ^ of a vessel be worth $25000,50, what is the whole ves- 
sel worth? Ji. $75001,50. 

). If ^ of a vessel be worth $3700,12, what is a whole vessel 
worth.' ^. $14800,48. 

S). If I of a vessel be worth $10000,50, what is f worth ? 
I ? I ? I .? and what part is | .? *^. f = $20001, f = 30001,50, 
1 5= $40002, ^ = $50002,50, or the whole. 

10. If iiV of the stock in a bank be worth $2356,56, what is 

^ worth ? (471312)* ^ worth ? (942624) A. $14130,36. 

LI. Bonght a quart of brandy for 62«^ cents, a quarter of 
flour for 1 dollar 37^ cents, a pound of sugar for l2j^ cents, 3 
yards of cotton cloth for 75 cents, 1 vest pattern for 87«| cents^' 
1 dozen of buttons for 8 cents, and 2 cotton balls for 6 cents ; 
how much did the whole amount to .' ^. $3,89. 



StTBTRAOTXON OF FSBBRAX. THOWEJt. 

IT JLZXV. 1. If you buy a top for 20 cents, 12 marbles for 
20 cents, 6 oranges for 10 cent), and sell them for 5 dimes, 
shall you make or lose by trading ? 

^i. Vour father gave you 15 miUs, 4 mills, 1 mill, 2 dimes, - 
fySi cents ; and said, that if vou would tell him how much more 
h would take to make a dollar, he would give you as much 
mote ; how much did it take ? 

^ 3. You bought a yard of ribbon for 24 cents, gave i to your 
«isfcer,^and sold the rest at 10 cents for a quarter of a yard , did 
you mik^, or lose ? and how much ? 
^^ . 

* In oTdf»r.to.itMpedy tlio iaconvenience arining from inspectincr manv ofiera- 
tions, and at' the same time to aecure the object of ^ving the amount or several 
results, the rcsuH of <^ch operation will be stated in gtruies, inchidcfd hi a pa- 
renthesia, and annexed to each question, without assigning any value to the 
fi^Tircs, leaving tliis particirfar entirely to the judgment of the pupil. The pu- 
pil should, notwithstanding, h9 ronuired to prove each operation, and assign to 
can h particular result its true Vftlue, the latter of which, however, in most 
ca.«es, ho must necessarily do, to obtain t-he answer, aa it Lb the amount of all 
Uieae separato resulu, with the value assigned to eadk 
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4. If 3 dollars btiy one yard of cloth, what if ) of a yard 
worth ? 

5. A, 6, and C, bny a chaise for 90 dollars ; A pays | of it , 
how many dollars do B and C pay ^ 

RULE. 

I. How do you write the numbers down f A. Aavo. Addition 
of Federal Money. 

II. How do you subtract t A. As in Simple Subtraction. 

III. Hew do you place the separatrix f A, As in Addition 
of Federal Money. 

Exercises for the Slate. 

1. A man owed $36,465, and paid $S7,696 ; how much did 
he then owe ? 

OPERATION. 

$ 36,465 

$ 27,696 

$ 8,769,. A = 8 doUars 76 cents 9 mUls. 

2. Tou borrow $536,15, and pay $236,16 ; how mucn re- 
mains unpaid ? A. $299,97. 

3. A merchant bought a quantity of coffee for $326,50, 
which he afterwards sold for $^6,25o ; how much did he make 
by the sale ? A. $99,755. 

4. My VsLvelling expenses on a journey were as follows, viz. ; 
stage fare, eighteen uoUars ; board, nine dollars fifly cents; 
carrying trunk at different tines, seventy-five conts; private 
conveyance at one time, six dollars thirly->8even and a half 
xsents ; iwd at another, seven dollars ; how much had I lefl,.on 
my return home, of two 50 dollar bills, which I took with me ^ 
A. $58,37i. 

, 5. From two dollars take twenty cents. A. $1,S0. 

6. From five dollars take oneMnill. A. {4,999. 

7. From one dime take 1 cent. ' A. $0,09. 

8. How much must you add to three dollars twelve and a 
half cents, to make four dollars P A. $,87^. 

9- Subtract 37^ cents from 50 dollars. A. $49,62^. 

10. From 4 dollars take 3 dollars 99 cents and 9 mills 
A. $0,001. 

11. Suppose I owe th'e following sums ; to Y $00,1 cent, 
to G, $3.50, 7 cents ; to P, $23,50 ; to D, $700 ; and my whole 
stock is worth no more than $1000 ; am I in debt more tJian 1 
am worth? and how much.^ A. $139,58 more than I an 
werth 



M 



eo ARITHMETIG. 

XJfflTLTXPlUOATXON OF FS3>SRA£ 

lMEOXf&7. 



IT Z3CV. 1. What will 20 yards of cloth come to, at $2 per 
yard ? At $4 ? At $6? At f 10 ? 

2. What will 10 yards of tape come to in cents, at 3 mills a 
▼aid ? At 8 mills ? At 2 cents ? At 9 cents ? At 15 cents? At 
12 cents? 

3. How many 9 pences are there in a dollar ? How many 
4^ pences ? - 

4. At 4^ pence a yard, what will 2 yards of ribbon come to 
in cents? What will 3 yards? 4 yds.? 8yds.? 12yds.? 16 
yds ? 20 yds. ? 24 yds. ? 32 yds. ? 48 yds. ? 56 yds. ? 64 yds ? 

5. What will 2 oranges come to in cents, at 2 dimes per 
orange? What wiU 3? 5? 6? 7? 9? 12? 15? 

Q. What is this J which you futve now been doing y coiled f 
Ji, Multiplication of Federal Money. 

RUIiE. 

I. How is the multiplicand to be written down ? A. As in 
Addition of Federal Money. 

ii. How do you multiply ? ^. As in the simple rules. 

III. How many places do you retain in the product for cents 
and mills ? A. As many as are in the multiplicand. 

Exercises for the Slate, 

1. At f& dollars 6 cents 5 mills a month, what will 6 months* 
labour cost ? 

OPERATION. 

$25,065 
6 



Ans. $ 150,390 = 150 dollars 39 cents, 

2. If one ' pair of shoes cost $2,25, what will 2 pair cost ? 
(450) 3 pair cost ? (675) 4 pair cost ? (900) 5 pair cost ? (1125) 
7 pair ? (1575) 9 pair ? (2025) A. $67,50. 3. What wUl 12 
pair cost? (2700) 15 pair cost? (3375) 18 pair? (4050) 23 pair? 
(5175) A. $153. 4. What wiU 26 pair cost ? (5850) 37 pair 
cost? (8325) 53 pair cost? (11925) 75 pair cost? (16875) 
A. $429,75. 5. Wiat will 85 pair cost ? (19125) 150 pair 
cost .> (33750) 183 pair cost ? (41175) 165 pair cost ? (37125) 
A. $1311,75. 6. What will 250 pair cost ? (56350) 800 pair 
tost ? A. (180000) A. $2362|50 



# 
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7. Jf your ttbrelling expenises for one day are 48 c. 5 millsy 
how much will the travelling expenses for one year, or 365 
days, amount to at that rate ? A. $177,025. 8. How much will 
the travelling expenses for 2 years ? (354050) For 3 years > 
(531075) For 5 years .? (885125) For 6 years .? (1062150) A. 
$2832,40. 9. For 7 years ? (1239175) For 9 years ,? (1593225) 
For 10 years .? (1770250) A. $4602,65. 

10. VVhat will 2 hogsheads of wine come to, at $32,50 for 
one hoff^ead ? A. $65. 11. What will 3 hogsheads come to? 
(9750) What will 12 ? (39000) What will 15 ? (48750) A. $975. 
12. What will 25 hogsheads come to .? (81250) What will 35 
hogsheads.? (113750) 150 hogsheads ? (487500) A. $6825. 

13, If xirr of a bank be worth $365,155, what is y^ 

worth? A. $730,31. Ij4. What is ^hs worth? (1095465) 

yfe worth ? (1825775) y^ worth ? (2190930) A, $5112,17. 

15. What is ^ worth ? (2921240) -^rs worth ? (4381860) 

I^^ worth ? (5477325) A. $12780,425. 16. What is -^ 

worth? (5842480) -^ worth? (7303100) -^ worth? 

(9128875) A, $22274,455. 17. What is -^ wortli? 

(10954650) T^ worth? (12780425) ^o% worth? (14606200) 

A. $38341,275. 18. What is ^V worth ? (16431975) {^ 

worth ? (18257750) ^ worth ? (20083525) A. $54773,25. 

19. What is -^ worth ? (21909300) -^ worth ? (23735075) 

^ worth ? (24465385) A. $70109,76. 20. What is ^ 

worth ? (27386625) ^ worth ? (28847245) ^ worth ? 

(32863950) fJ-J worth ? (36515500) A. $125613,32. 



Brorzszoir of fbderaxi xaoxnnr. 

ir ZXXTZ. 1. You give 12 cents and 5 mills for 2 sticks of 
twist ; how much is that for one stick ? 

2. If you give 2 dimes and 5 cents for 2 slates,, how much 
are the slates apiece ? 

3. If 28 pounds of tea cost 28 dollars, what will 1 pound 
cost ? What will 8 pounds ? 5 pounds ? 22 pounds ? 

4. If 20 cwt. of hay cost $40, what will 1 cwt. cost ? What 
win 7 cwt. cost ? 11 cwt. ? 15 cwt. ? 1 cM., or 4 qrs. ? 
2 qrs.? 1 qr., or 28 pounds? 14 pounds? 7 pounds? 3i 
poundii 
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1. If 12 yards of cloth cost $175,50, what will 1 yard cost ? 

« 

(DERATION. How do you perform 

12 ) 175,50,0 tkisexampUf w9. Idi 

$ Cts. m. r^"" " "* ^^°^® "'^"^- 

Am. 14 62 6 rot;&= 14, 62, 5. ^^^ ^^ «Ae 5 mtOt 

come yr<nn f ^. In dividing the cents, there is a remainder, 
which, by annexing a cipher, makes 60 mills, in which 12 la 
contained 5. times, that is, 5 mills. 

From this example we deiiye the following 

I. Hoio do you divide f A. Aaih Simple Division. 
- II. What toUL the quotient he? A. The answer, in the low- 
est denomination of the dividend, which may then be brought 
into dollars. < 

More Exercises for the Slate, 

3. If you divide $35001,50 equally among 125 sailors, hbw 
many dollars will each have ? A. $280,012. 

3. If a bank be worth $30515,50, what is y^ of it worth ? 
.?. $305,155. 

4. If a vessel and cargo are valued at $20000, what is -j^ 
worth? A. $714,2854-. 

5. 16 men draw $2050,65 in a lottery ; how much is each 
man's part, if it be equally divided among them ? A. 
$128,165+. 

6. If a man*s salary be $3650,40 a year, what is that a day Y 
A 10 dollars, 1 mill-h. 

7. Bought 36 lb. of sugar for $10,50 ; what is that a pound ? 
A. $,201=a29 cents, 1 mill-f-. 

8. If you buy 383 yards of broadcloth for $5036,50, what is 
that a yard ? A. $13,15+. 

9. If a man's wages bo $365,40 a year, or 52 weeks, what is 
that a week ? A. $7,026+. 10. Divide $1000,60 equally 
among 2 men. (50030) Among 3 men. (333533) Among 4 
men. (25015) Among 6. (166760) Among 8. (125075) 
A. 1375,824+. 11. Among 10. (10006) Among 15. (66706) 
Among 18. (55538) Among 25. (40O24) A. $262,378+. 12. 
Among 28. (:V5735) Among 35. (SSoaS) Among 40. (25015) 
Among 45. (22235) Among 00. (16676) A. $128,249+. 13. 
Among 70. (14204) Among 85. (11771) Among 95. (10532) 
Among 100. (10006) Among 150. (667) A, $53273+. 14. 
Among 200. (5003) AmonizlMO CAifiO^ Among 360. (2779) 
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Among 400. (2501) Among 550. (1319) A, $16^1^. 15 

Among 17. r5885d) Among 19. (52G63) Among 81 ». (11343) 

Among 98. (1021) Among 199. (5028; A, 138 dollars, 1 
mill-f-. 

To multiply by ^, i, |, 6J, S^c. 

irZZVZX. 1. How much is ^ of 10.^ }ofl8? iofl6^ 
iof20? 

RUIiE. t 

, I. To mnltiply 4 by 2, we take 4, 2 times ; to multiply by 1, 
we take 4, 1 time ; and to multiply 4 by i|, wo take 4, ^ a time, 
that is, Me koAf of 4, and to get this, it is plain tliat we must 
divide 4 by 2. From, these remarks what appears to be the rule. 

firr multiplying by ^, -|-, \, S^c. t A, Divide the moltiplicand 
\y the figure below the Lae. 

2. How much is i of 20 .? f6f20? iofl2? fofl2.? | 
of 12.? 

II. In these examples we divide by 5 to get {- of 20: then it 

ts plain, that ^ is 2 times as much as -^, that .is, we multiply \ 
of 20, which IS 4, by 2, makbig 8 : but we might multiply &) by 
the 2 first, and divide bv the 5 afterwards ; thus, 2x20=40-!-5, 
6 times, the same result as before : Aow, then, does it appear 

that we can proceed tof-g^ultiply bu f , J, -f^^ S^c. f A. Divide 
the multiplicand by the figure below the line, and multiuly 
this quotient by the figure above the line ; or multiply first, 
and then divide. 

Exercises for the Slate. 
1. What will 2f yards of doth cost at 28 cents a yard ? 

OFERATION. Or^ 

28 7 ) 28 28 

^ ^=+ o{ 28. Jt 

56 5 7)140 

20 — ^ — ' 
20=1 of 28. 20 

$,76 Ans. 

How do you multiply by the 2, tit 2f 1 A. As asaal .' 

How do you proceed next 9 A. I get -f of 28, mokmg 4 
then multiply the 4 by 5, making 20. 
WhaidoyoudowiihthefiOf ^. I add it to 56| B)ak2B|f 7d 
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More Exercises for the Slate, 

2. At SO cents a bushel, what will 19i6 boahels of oati eofll ? 
A. $6,72. 

3. Tell me how many yards 50 rods are, or multiphr 60 
by ^. A. 275. 

4. What will 22 -^ yards of cloth come to, at $11 a yard ? 

(245) What will 22^^ ? (246) What will 2^ ? (260) 3-ft: ? 

(42) 3lif ? (351) 99^" ? (1095) A, 2239. 5. What wiU 2f 

yards come to at $12 a yard ? (33) What will 5^ ? (66) 68; ? 

(80) 8^.? (105) lOi? (122) 15f? (186) 25|? (306> 
A, $898. 

6. If a maa*8 salary be $1200 a year, what will 2|Jr years 

come to ? (2420) What will 3^ ? (3630) 5^ f (6040) 

8^^*? (10710) 12|S§? (15598) A. $38398. 

When the price is an Aliquot part of a dollar^ or^ 

PRACTICEU 

U XZl^ZI- 1 . At 50 cents a bushel, what will 2 busheir 
of apples cost ? What will 4 bushels ? How much issA of 4 * 
How much is 4 of 8 ? What will 8 bushels cost, then T How 
much is ^ of 12 ? How much will 12 bushels cost, then .' 
How much is i of 40 ? What will 40 bushels cost, then ' 
How much is ^ of 100 ? What will 100 bushels cost, then ? 

2. 'At 25 cents a peck, what will 2 pecks of salt cost ? Will 
4 pecks cost ? Will 8 pecks cost ? How much is | of 8 ? 
How much is | of 16? Will 16 pecks cost, then.** How 
much is ^ of 20 ? Will 20 pecks cost^ then ? How much ia \ 
of 400 ? Will 400 pecks cost, then .? 

3. What will 2 oranges cost, at *124 .cents apiece .' Will 4 
oranges ? Will 8 oranges ? Will 16 oranges ? How much is \ of 
16 ? How much is \ of 24 > What will 24 oranges cost, then ? 
How nauch is J of 80 ? Will 80 oranges cost, then } 

4. At 6^ cents a pint, what will 2 pints of ale coet ? What 

will 4 pints cost ? 8 pints ? 16 pints ? How mubh is ^^ of 
16? How much is tV of 32 ? Will 32 pinto cost, then ? 

Q. What part of a dollar is 50 cents f A. 4. Why f JL 
Because 2. times 50 are 100 c. = $1. 

Q. What. paH of a dollar is 25 cents f A, J. Why f As 
Becttttse 4 tunes 2d c. are 100 c. as $1. 

^*WhU «r# these avfii farU eaUsd f A, Aliquot Puts. 
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Q. Wh^nf theUf on$ number is eoniained in another exae$lp 
3y 3, 4, SfC, timeSf what is it called f A. An Aliqaot Part . 
Q. What is the method of finding the cost, of articles, iy 

tJoMg aliquot partSy usually caUedf A Practice. 
Repeat the Table of the aliquot parts of a ooHar, 




I. From the illustrations now given, what appears to he a 
eondst rule for calculating the cost of articles , w/ten the price 
is an aliquot part of a dollar f A. Divide the number oi fal- 
Ions, yards, ^c. by the number of aliquot parts which it takes 
of the price to make a dollar. 

II. What wiU the quotient be t A. The answer, in dollars 
Q. For example J what would you divide by when the price is 

60 cents f 33i cents f 35 cents f 20 cents, f IG% cents f 
14 cents f 10 cents f 6i ccTttsf 5 cents f 

Exercises for the Slaie. 

1. What will 360010 yards of cloth cost, at 1^ cents a yard ? 

OfERATION. How do you got the divisor, 8 ? 

A. 12^ cents 3c= Jl of a dollar'. 
• How do you obtain the 25 cents in 
the answer ? A. I annex 2 ciphers 
for cents, and continue dividing. 

% What cost 2640 bushels of rye, at 50 cents a bushel ? A, 
$132Q. 

. 3.' At 25 cents a bushel, what will 4680 bushets of potatoes 
cost ? (1170) Will 8600 bushels cost ? (900) Will 4200 bushels 
tost? (1050) A. $3120. 

4. At Gi cents, qt ^ of a dollar, what will 64dOy&rd» </* '^ 



8) 360010,00 
$4S00l,25yAns. 






.-„*«,.).. «"■?'"<•■' ""/«"»*»- 

m^J^r Rales. , 
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• , 4. If the maltiplicand bo 4200, and the multiplier .48, what 

r^ 18 the product ? C^OKSOO) if the product be 201600; and the mul- 

^^ tipUcand 4200, what is the multipUer ? (48) A. 201^48. ^ 

'■ * ^\ ^ *^® divisor be 25, and tha dividend 5025, what ib the. 

.* . quotient? (2<)1) If the quotient be 201, and the divisor 25, 

■ . ^}. what is the dividend ? (5025) If the quotient be 201, and the 

^^.' dividend 5025, what is the divis^w ? (25) . A. 5251. 

^ 6. If tlie sum of two numbers De 1800, and the greater 1000, 

what is the less ? (800) If the less be 120, and the sum 1320, 

4«rhai is the ffreater ? (1200) A, 2000. ' • 

7. 2700342 -f 72+3+1 «j?»w. 2700418. 

8. 367895437 — 72591 = Ans. 367822846. 

9. 25432 X«y345=j3»w.l71t718040. 

10. 360042 -^8542«=:W42im. 

n. ^<^WoW- * ' » =^«j. ooooooo^Wfr. 

12. Bought 18 barrels t>f potatoes, each containing 3 bushels, 
at 25 cents a bushel ; what did the whole cost ? Aris. ^],3;50'. 

13. A farmer sold 30 bushels of rye, at 87 cents' a bushel; 
so bushels of com, at 53 cents a bushel ; 8 bushela..of white 
beans, at $1,25 a bushel ; two yoke of oxen, at $62 a yoke ; 1.0 
calves, at $4 apiece \ and 15 barrels of cider, at $2,37^ a barrei y 
what was the amount of the whole ? A. $251 ,605. 

14. A merchant, failing in trade, has on hand goods to tho 
amount eT $4800, and his borrowed money is $2400 : the re- 
mainder, ailer paying his borrowed money, is to be equally 
divided among l2l creditors : how much will each receive 1 

A. $19iSi. 

15. A grocer bought 4 loads of wood, at $2,25 a load (9) * 
6 bushels of rye, at $,50 a bushel (4) ; 30 pounds of butter, at 
12j| cents a pound (375) ; 340 pounds of cheese, at 6^ cents a 
pound (2125) ; for which he paid J5 barrels of flour, at. '$6,25 a 

« barrel (3125) ; 35 pounds of sugar, at 8^ cents a pound (2975) ; 3 
r gallons of molasses, at Sf^^ppta^ gallon (75) ; 15 bushels of salt, 
at ^1,12J^ a bushel (16875); what is the balance between tho 
tirticlea bought and sold ? A. $13,85. 

16. What will be the price of 4 bales of goods, each bale con- 
taining 60 pieces, and each piece 49 yards, at 37^ cents a yard ' 
A, $4410. 

17. How many oranges, at 2 cents. apiece, can be bought for 
4 cents ? For $2, or 200 cents .? A. 102. For $8600 ? Far 
$10000.^ A. 930000. 

18. How many yards of cloth, at ^ ayard, may be bought for 
i barrels of cider, at $3 a barrel ? For 8 barrels ? A, loT For 
28 barrels r For 50 barrels ? A. l\7. 

19. How many gallons of molasses, at 23 cents a gallon, may 

be had for 60 bushels of oats, at 46 cents a bushel ? At 09'G6lits 

% bushel ? A, 30^ <- " 

} 



AJIITHMETIC. 

* • 

FARMERS' BILLS. 

Mr, George Stimpsan 

To RufiiB PayweU^ Dr. 
1838. 

June 5. To 8 barrels Cider^ at $2,12^ a barrel. $17,00 

•* 8. To 6 bushels Com, « ,58 a bushel, 3>48 

$20,48 
July 16, 1828. Received payment, 

RufuM PagwU. 

Mr. Chameey AcUey 

To Chairles Thrnxu^ Dr. 

1828. 

June 8. To 20 Mermo Sheep, at $6 a head, 

« 18. To 25 Calves, « 2,12i « " 

July h To 200 pounds Cheese, " ,06l" pound, 

*' 12.. To 18 " Veal, " ,0^ '< « 

Oct 15> To 18 « Clover-Seed, '* ,031 " " 
'*-■ la To 36 bushels Oats, «' ,27| « bushel, 

«* 30; To 17 « Corn, " ,75 " « 

$210,61,11 
• Nov. 15, 1828. Received payment, 

ChmieB Thoma». 



MERCHANT'S BILL. 

ft 

Boston, December 18) 18SI8. 
Mr. Peter Careful 

Bought of Stephen Notrust 

3800 Yards Calico, at $,17} a yard, 

3^ bales Cotton Cloth, each bale 60 

pieces, each piece 24 yds. " 4^1 " ** 

40 pieces blue Broadcloth, each 37 

yards, « 4,62^" «< 

400 yards Carpeting, « 1.18 " « 

200 pieces Nankin, each 42 yards, << ,39 « << 



Received payment. 
For Stei 



$113651,50 



Stephen Notnist, 

John StimpactL 



REDUCTION. €D 

BBJMIUViOll'. 

irZZXZ. WINE MEASURE. 

RepMtAe 

TABLE. 

<4 Gills (gi.) • . make . 1 Pint, . . marked • pt 
.JPinte . . ; 1 Quart, ....... qt 

1 Quarts 1 Gallon, gal 

31^ Galloi^ .1 Barrel, bL 

42 Gallons 1 Tierce, tier 

63 Gallons* 1 Hogshead, .... hhd 

2 Hogsheads 1 Pipe, p. 

3 Pipes 1 Tun, T. 

L. At 2 cents a jgill, what will 1 pint g£ molasses cost ? What 
will 2 pints f 4 pints ? 5 pmts ? 6 pints ? 8 pints ? 10 pintr ? 
12 pints ? 20 pints ? 50 pints ? 100 pmts ? 

2. At 24 cts. a gallon, what will 1 qt. of ale cost ? What will 
2 qts. ? i a crallon ? How much will 48 <}ts. buy ? Will 60 ctt. :* 
WiU 72 cts. ? Will 120 cts. ? Will 150 cts. ? WiU 180 cts.? 

3. When rum is a dollar a gallon, what is a barrel worth ? 

What is a hogshead worth ? What is ^ of a hoffshead worth ? 
(A hogshead is divided into 63 parts, or gallons ; therefore 1 g&l* 

Ion 18^.) What is A? U? ii? 

4. At a dollar a gallon, how many quarts wiU 50 cents bav ? 
Will $2 ? Will $2^5 ? WiH $3 ? WiU $3^0 ? Will $4 ? Witt 
|f6 ? Wm $10 ? WiU $20 ? Will $30 ? 

5. At $100 a hogshead, what will 2 pipes of wine eostf 
What will 3 pipes ? 4 pipes ? 6 pipes ? 1 tun f 3 tuns ? 4 tuns ? 

6. How many ^Us \n. 4 pints ? In 2 quarts ? In 3 qts. .^ In 4 
(jf s. ? in 6 qts. f In 12 qts. ? In 20 qts. ? 

Q. JProm wAot you have now been doing j for tokat purposes 
vnmld you htfer that this measure is usedf" A. To measure 
wine, spirits, yinegar, oil, cider, honey, mead, ^.c. 
^ Q. WhiXt are the denominations of this measure f A. Gilts, 
pints, quarts, gallons, barrels, tierces, hogsheads, pipes ana 
Isms. 

Jftite»—T\xb wine nllon contains 331 lolid inehet, and in in the same pro> 
poction to the ale gallon of 283 eolid inches as the pound Ttoy is to the pound 
aroiidupois. 



* If cissheads containing liquors molasses, &c are^ various oapaeitiet». 
gansMiHy exeeeding lOQ-gallons. 



It ARITHMETIC. 

Exercises /^r #^. StOU. 

1 In 4 mnts how many gills ? In 2p pints how many irilUi ? 
A96gia«. 

2. How many pints in 16 giUs ? In 80 gilfs ? Jl. 24 pints. 

3. How many pints in 2 quarts ? In 480 quarts ? A. 964 
pints. 

4. How many quarts in 4 pints ? In 960 pts ? ^. 482 qts. 

5. In 2 hogsheads how many gallons ? In 4137 hhds. P ^, 260757 
gallons. 

ALE OR BEER MEASIJRK 

Repeat the 

rABJLB. 

2 Pints .... make . 1 Quart, • marked • qt 

4 Quarts • • • 1 Gallon, gal. 

36 GalloQs 1 iBarrel, bar. 

54 Gallons 1 Hogshead, .... hhd. 

1. How many pints in 2 quarts ? In 6 qts. ? In 10 qts. ? In 
SO qts. ? In 200 qts. ^ In 600 qta.? 
H. How many quarts in 8 pints ? In lO pints ? In 12 pints ' 



III 20 pints i* 

\. What wiu Jt ffaiic 
will 2 gallons. ? What will 4 gallons f Will 5 gallons ? 



3. What will 1 gallon of beer cost at 2 cents a quart ? What 



-: jg. Ffom* tAe^e ezam/i^e^, irAat would you ifif<^r t^ 2Ae use of 
l^is metosure f Ji, To measure ale^beer, and milk. 

QI What are the denominations of this measure f A, Pints, 
quarts, gallonft, barrels and hogsheads. 
JV%iMi~>A (gkXUkiy beer mesurar«| contains 288 cubio inchsi. 

Exercises far the SkUe, 

;6. Hi^w.mii^ ^nts in 2 quarts? In 3600 qts..' Ji. 7204 
pints. 
7. How many quarts in 4 pints ? In 7200 pts. ? j9. 3602 quarts. 
^ How ni^y gaUons in 2 barrels? In 620 bar.? jL 22393 




'• 






-.V 



* 



REDucnoif. n 

CLOTH MEASURE. 

Repeat the 

TABLB. 

24 Inches (in.) make . . 1 Nail, . . marked . • na 
4 Nails 1 Quarter of a yd. . . . qr. 

4 Quarters 1 Yafd, ........ yd. 

3 Quarters 1 £11 Flemish, . . . £. Fl. 

5 Quarters 1 £11 £nglish, ... £. £. 

6 Quarters . 1 Ell French, . . . £. Fr. 

1. How many nail^ in 2 qra. ? In 4 qrs. ? In 8 ? In 10 ^ In 11 ? 
In 12? In 15? 

2. How many qoartera in 1 yard ? In j^ a yard ? In 1^ yds. f 
In2vd8.? InSyds.? In7ydfl.? In9ydfl.? Inl2yd9.? In20 
yds.? In 30 yds.? 

3. At 2 cents a quarter^ what will 1 yd. of cloth cost ' J a 
yd. ? li yds. ? 2 yds. ? 5 yds. ? 7 yds. ? 9 yds. ? 12 yds. ? 
100 yds.? 

4. How many quarters in 2 ells Flemish ? 3 ? 5 ? 7 ? 9 ? 11 ^ 
12? 15? 20? 

5. How many quarters in 3 ellsEnfflish? 5? 6? 8? 10^ 
11? 20? * 

6. How many quarters in 5 ells French? 7? 9? 11 ? 12? 
15? 20? 

7. If ^ of a yard of cloth cost 10 cts., what cost f ? § ? ^f 

i? I? f ? li? If? li? It? li? 2? 3? 6? 8? 10? 

8. If i of a yard of tape cost 5 cents^ what will 1 yd. cost? 
What will 2 ells Flemish ? 3 ellftiEnjplish ? 4 ells French ? 

Q, From tohat you have now been doing j for what purposes 
would you infer that this measure is usedr A. To measure 
all kinils of cloth. 

Q. What are the denominations of this measure f A. Inches, 
Bails, quarters, yards, and ells. « 

Exercises for the Slttte. 

9. How many quarters in 2 yards ? In 26872 yds. ? 

Ji. 107496 qrs. 

10. How many yards in 8 quarters ? In 107488 qra. ? 

A. 26874 yds. 

11. How many nails in 3 quarters ? In 42000 qrs ? 

.tf.l€80I«na. 

12. How many quarters in 12 nails ' In 168000 na* t 

•^ ^ ' ^.42003 org 



It 



n ARITHMETIC. 

DRY MEASURF. 
TABLE. 

2 Pints (pt) make • • . 1 Quart, • . marked . qt 

8 Quarts 1 Peck, pk. 

4 Pecks . • 1 Bushel, bu. 

Q. HotB many hushels make a chaldron f A. 30. 

1. How many pints in 4 qts.? In 6? 7? 9? 10? 50? 100? 
200? 

2. How many quarts inSpecks? In3? 4? 5? 6? 7-' 8» 
10? 12? 

3. If you give 5 cents for 1 quart of fl«^-seed, wliat will 2 

pecks cost ? 3 pecks ? What irill i of a peck ? f ? | ? | ? i ? 

I? i? f ? How much will 10 cents buy? 15 cts.? 20cts.? 
& cts. ? 30 cts. ? 40 cts. ? '\ 

4. How many pecks in 3 bushels ? In 4 ? In 6 ? In 10 ? In 
12? Inl5? InSO? In30? In40? In50? In 60? In 70? In 
80? in 90? In 100? 

5. At 10 cts. a peck, what will a bushel of salt cost ? What 
williofabu.? fofabu.? 2bu.? 3bu.? 4bu.? 6bu.? 10 bu.? 

%, At 40 cts. a bushel, how much rye can you buy for 20 
cts.? For 30 cts.? For 60 cts? For 70 cts? For 80 cts.? For 
100 cts ? For 120 cts. ? For 160 cts. ? For 360 cts. ? 

Q. From wkat you have now been doing t for what purposes 
toould you infer tiuU this mea,fM0 is used? A, To measure 
com, seeds, roots, fruits, salt»oys^rs, coals, &c. 

Q. What are the denoin^mntmg''of this measure f A. Pints 
quarts, pecks, bushels, ainpRdroms. 




Exeraies for the Slate. 



13. How many pints in 3 quarts ? In 321 qts. ? , A, 648 pts. 

li. How many quarts in 6 pints ? In 1284 pts. ? A. §45 qts. 

. 15. How many pecks in 2 bushels ? In 32 bu. ? A. 136 pW 

TROY WEIGHT. 

^'' 

Repeat the 

TABLE. 

* ■ 

114 Gbains (gr.) make *• 1 Pennyweight, marked pwt, 

20 Pennyweights ... 1 Ounce>, . . oz. 

12 Ounces .....•• 1 Pound| lb» 
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1. How many £mn8 are there in two pennyweiffhti f 

2. What are 2 pennyweights of gold worth, u 1 grain is 
worth 2 cents? 

3. How many pennyweights in 6 ounces ? In 10 ? In 12 ? 

4. You carry 2 ounces of old gold to a goldsmith, and he 
agrees to give you 10 cts. a pennyweight for it ; how much 
ynH the 2 ounces come to ? WiU 3 oz. ? Will 4 oz. ? WiU 5 ox. ? 

5. How maiw ounces in 2 pounds ? In 3 pounds ? In 4 poundji i' 
In 5 pounds ? In 6 pounds ? In 7 pounds ? In JO pouncis ? In 12 
pcunds ? 

€. What will a aUyer cup com* to. that weighs two pounds, 
if you get 1 dollar an ounce Sat it ? If you get 2 dols. ? 3 dols. ? 
4 dob.? 5 dols. ? 

Q. How is the fineness of gold expressed? A. In carats. 

Q,. How many carats make an ounce f A. 22. 

^. How many parts is an ounce qf silver divided intof A, 20. 

Q. WhaZ are the parts called f A. Pennyweights. 

Q. Hew many carats fine is suc^ gold as wiU abide the fire 
. without loss accounted t A. 24. 

Q. How many ounces are there in a pound of silver , that 
loses 'nothing in trial f A. 12. 

Q. What IS that base metalf which is sometimes mixed wUh 
gold or silver, called f A, Alloy. 

Q. From what you have now been doing, for what purposes 
would you infer that this weight is used f A. To weign jewels, 
gold, silver, coin, bread and liquors * 

Q. WJiai are the dmbmvnfltions of this weight f A, Grains, 
pennyweights, ounces, and pounds. 

Exerdse^fiyr the Slate. 

16. In 2 pounds how many ouncop? In 4200 pounds ? 

'.. A, 50424 oz 

17. In 24 ounces how many poundi^.' j[n 120000 ounces f 

A, 10002 lb9. 

18. How many grains in 4 pounds } In 3600 pounds .' 

A, 20759040 gr. 

* A pound aToirdapoifl is haaTier than a pound Troyy^bnt an onnes Troy i> 
Iwavier than an ounce avoirdnpoia. 



74 ARITHMETIC. 

AVOIRDUPOIS WEIGHT. 
TABIiE. 

16 Drams (dr.) make 1 Ounce, • . marked . . oz« 

16 Oonces ...... 1 Pound,* lb. 

28 Pounds 1 Quarter of a Hundred > 

Weight, J ^^• 

4 Quarters 1 Hundred Wdght, . • cwt 

20 Hundred Weight . 1 Ton, T. 

1. How many ounces in 2 pounds ? In 3 ? In 4 ? In 5 ? 

2. At 2 cts. an ounce, what will 2 lbs. of tea cost ? Will 3 
lbs. ? WUl 4 lbs. ? Will 5 lbs. ? 

3. How many pounds in 2 qrs. ? In 3 qrt. ? In 4 qrs. ? 

4. What will 2 quarters of raisins come to, at 10 cts. a pound ? 
What wiU 3 ^rs. ? What will 4 qrs. ? 

5. If YOU give 2 dollars for 1 qr. of flour, what must you pay 
for 14 lbs. ? For 7 lbs. ? For ^ lbs ? 

6. How many quarters in 2 cwt. ? In 4 cwt. ? In 5 cwt. ? In 
6 cwt.? In 8 cwt.? In 12 cwt.? In 15 cwt? In 20 cwt.? In 
30 cwt.? 

7. At $1 a quarter, what wiU 2 cwt. of sugar cost ? Will 4 
cwt.? Will 5? Will 6? Wilis? WiUlO? WiUlS? WiU20? 
Will 30 ? 

8. How many hundred weight in 2 tons ? How many in 3 
tons ? In 4 tons ? In 5 tons ? In 6 tons ? In 8 tons ? In 10 tons ? 

9. Yjou buy 2 tons of hay, and^y 1 dollar a cwt. for it ', what 
will it come to ? What will 3 tons ? What will 4 tons ? What 
will 5 tons? What will 6 tons? What will 8 tons ? What will 
10 tons t What will i a ton ? What will i of a ton ? What will 

2^ ? (A ton is divided into 20 cwt. or 20 parts ; therefore jV 

is 1 cwt.) What will ^? ^? A? iJ? a^ 

. 10. What will 2V of >> quarter of coffee come to, at 11 pts. a 

pound? What will A? A? A? A?'if ? What wiU 3 
pounds? 5f 7? 9? 10? 

Q. From what you have now been doing y for what purposes 
wmdd you if\fer that this weight is usedf A. To weign all 
coa/se goods, that are subject to waste, such as hay, flour, &c. 
and all metals, except gold and silver. 

Q. What are the denominations of this weighlt A, Drams, 
ounces, pounds, quarters, hundreds and tons. 

• The pound avoirdopou is «<iiial to 14 oz. 11 pwt. Vi 1-ft |iaiM Troy. 
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Exercises far the Slate. 

19. How many hundred weight in 2 tons ? In 2832 tons ? 
A, 56680 cwt. 

20. IIow many ounces in 2 pounds? In 104000 pounds.' 
A. 1664032 oz. . 

21 . In 8 quarters how many hundred weight ? In 240 qrs. ? 
A. 62 cwt. 

22. In 1 hundred weight how many quarters ? A. 4 qrs. I|i 
4 qrs. how many pounds.' A. 112. 

Mte* — %j the laat example it appears, that IIS ponnd* make 1 hondred 
weicht } but in our populoos towoa, especially sea-ports, traders buy and sell 
by the lOO pottnde. 

APOTHECARIES^ WEIGHT. 

Repeat tAs 

TABI.E. 

20 Grains (gr.) make . . 1 Scruple, . marked . £)• 

3 Scruples 1 Dram, 5 . 

8 Drams \ Ounce, § » 

12 Ounces 1 Pound, !b. 

« 

Q. What is the use of this weight f A. By it apothecaries 
compound their medicines. 

Q. Do they huy and sell by tlds weight f A, They huy and 
sell by avoirdupob weight. 

Q. What are the deiiominations of this weight f A. Grains^ 
scruples, drams, ounces, and pounds. 

Exercises for the Slate. 

23. How many drams in 2 ounces ? In 4360 ources ? A. 34806. 
drams. 

24. How many ounces in 16 drams ? In 6464 drams ' A 81 & 
ounces. 



f 
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LONG MEASURE. 

Repeat the . * ■ 

TABIiE. 

3 Barley Corns (b.c.)make 1 Inch, • . maxkcd • mv 

12 Inches 1 Foot, ft. 

3 Feet 1 Yard, yd. 

5^ Yards 1 Rod, Pole or Pereh, rd. 

40 Rods 1 Furlong, fur. 

8 Furlongs 1 Mile, m. 

3 Miles 1 League, lea. 

69^ Statute Miles .... 1 Degree on the earth, ^ 
360 Degrees the circumference of the earth. 

1. If a man travel one furlong in 5 minntes, how fkr can be 
go in 10 minutes ? In 15 ? In 20 ? In 30 ? 

2. How many barley corns in 2 inches ? In 3 ? In 4 ? la 5 ^ 
In 6Mn 7? In 8? In 9? In 20? , 

3. How many inches are 6 barley corns? Are 12? Are 15 ' 
Are 18 ? Are 21 ? Are 24 ? Are 27 ? Are 60 ? 

4. How raany inches in 3 feet ? In 5 feet ? In 12 feet ? 

5 How many rods is one fifirlong ' Are 2 ? Are 4 ? Are 6 f 

6. How many furlongs in 80 rods ? In 160 ? In 240 ? 

7. How many furlongs are there in 2 miles ? In 3 ? In 4 ? In 
6? In7? In8? InO? 

8. How many miles in 16 furlongs ? In 24 ? In 32 ? In 48 ? 
faiSC? 

9. How much is -J of a mile ? Is f ? Is f ? Is f ? Is i ? Is f ? 
Is I? 

10. If you travel a mile in 16 minutes, how much time will 

it take to travel J of a mile ? How much | ? -f ? -J ? | ? 1 fur- 
long ? 4 furlongs ? 16 furlongs ? 

Q. What is the use of long measure f A. To measure length, 
« nly ^ 

Q. What is the use of the league f A. Distances at sea are 
1 leasured by it. 

^. jy/iftt arc the denominations of this measure f j^. Barley 
(orns, inchcs; feet, yards, rods, furlongs,* miles, lengues and 
degrees 

Exercises for the Slate. 

25. How many furlongs in 2 miles ? In 26784 milea > 
4, 214288 fur. 



• - , < - - . 
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26. How many furlongs in 80 rods? In ^7360 roda.^ 
A, 15686 fur. 

27. In 2 rods how Kiany yards .** In 11010 rods ^ (To mul- 
tiply b7 54, 8|, &c., consult IT XXVII.) A. 60566. 

28. In 11 yards how many rods ? A. 2 rods. In 66 yards 
how many rods ? We eannot easily divide 66 by 54, but wo 
may multiply 66 by 2, making 132 half yards, which we can 
divide by 11, the half yards In 54 ; thus, 66x2=132-^ll=12 
rods, Ans. Hence^ to divide by 54, 30|, 4^c., we need only 
bring the divisor into halveSy quarters^ fyc, also the dividend 
into the samej and the quotient wiU be the answer. 

. 29. In 132 yards how many rods ? In 4224 yards ? Ji. 792 
rods. 

30. How many barley corns in 2 inches .** In 278365 inches ? 
J§. 835101. 

LAND OR SQUARE MEASURE. 

Repeat the 

TABI^E. 

144 Square laches . . • make • . . 1 Square Foot 

9 Square Feet 1 Square Yard. 

30^ Square Yards, or ) , « -o j 

272i Square Feet^ \ '^ Square Rod. 

40 Square Rods 1 Squarie. Rood. 

4 Square Roods . .1 Square Acre. 

&40 Square Acres 1 Square Mile. 

1. How many square inches in 2 square feet f 

2. How many square feet in 3 square yards ? In 4 .* In 5 ? 
In6.? in7.? In8? In9? InlO? fiill? . In,12.? Ia20? 
In 30? In 40? In 50 ? In 60? 

3. How many square yards in 36 square feet ? In 45 ? In 
64? In 65? In 72? In 81 ? In 90? In 180? In 270!- 
Ih3*«? In 450? In 540? 

4. How many square rods in 2 square roods ? In 3 ? la 4 ? 
In 6* In 8? 

5. How many square h>ods in 80 square rods ? In 120 ? In 
160 ! Id 240 ? 

6. At h dollar a square rod, what will 2 square roods eome 
io'^ What will 3^ 4 ? How many rods can you buy for 120 , 
dollais? For 160 dollars ? For 240 dollars ? For 320 dollar*?^ 
For 400 dollars ? For 40 dollars ? For 20 dollars ? For -it) 

dollars .'■ What would -^ of 9. rood come to '' -^ f ^ ? f J*** 
8 
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Q. Whai is the use of this measure f A, To measure length 
and )>readth only. 

Q. What are the denominations of this measure f A. Incheii, 
feet) yards, rods, roods, acres, aod miles. 

Exercises for the Slate. 

31. In 2 square roods how many square rods ' In 4^ square- 
roods ? A. 18080 rods. 

3^. How many square acres in 2 square miles? In 2342 
square miles? A, 1500160 sq. a. 

3li. How many square yards in 4 square rods ? In 193600 
square rods ? A. 5856521. 

SOLiD OR CUBIC MEASURE. 

Repeat the 

TABLE. 

1728 Solid Inches . . make ... 1 Solid Foot 

40 Feet of Round Timher, or ) , m t jr 

60 Feet of Hewn Timber, I "^ ^^°' ^^ ^^^^ 

Also, 

27 Solid Feet .... make .... 1 Solid Yard. 

128 Solid Feet, or 8 feet long, ) ^^ ^ ^^ 
4 wide, and 4 nign, * J 

1. What Will a parcel of wood come to, which is 8 feet long, 
4 feet high, and 4 wide, at the rate of 6 dollars a c.ord P 
> 2. If you pay 80 dollars for a ton of round timber, what will 
80 feet come to ? What will 120 feet come to ? 

Q. What is the use of this measure f A. To measure length, 
breadth, and depth. 

Q. What aire the^ denominations of this measure f A. Inches, 
feet, yards, tons, and cords. 

Exerdses for the Slate. 

34. In 2 cords of wood, how many solid ftet ? In 28 cords ' 
a. 3840 feet. 

35. How many solid inches in 2 solid feet? In 2300 solic 
feet ? A. 4841856 solid inches. 

36. How many solid feet in 345600 solid inches r In 691 2Q0 
nolid inohei. A, 600 solid feet. 



Repeat the 



REDUCTIQX f9 

TIME. * 

TABLE. 



60 Seconds • (s.) . xftake . . 1 Minnte, marked m* 

60 Minutes 1 Hour, h. 

24 Hours 1 Day, d. 

36SJ Days 1 Year, yr, 

100 Years . ^ . , 1 Century, .... cen 

Jllso, 

7 Days .... make .... 1 Week, marked w. 

•4 Weeks i;Month, .... mo. 

13 Months, 1 Day, 6 Hours, 1 Julian Year. 

12 Calendar Months .... 1 Year, yr. 

1. If a man earn a dollar a day, how much will he earn in 2 

"Weeks ? In 5 weeks ? In 7 ? In 9 ? In 20 ? In 40 ? In ^ of a 

week ? In -J ? In ^ ? In ^ ? How many weeks could you hire 
liim for $7 ? For ] 4 ? For 28 ? 

2. A boy is to have $2 a week in a store ; how much mu^ 
the merchant pay him for one month's time ? For 2 ? For 6 ? 
f*or 10? How long must he stay to come to 8 dollars ? To 32 ^ 
To 40? To 80? 

3. If a man has $12 a month, what will two months* work come 
to ? What will 4 ? What will 5 ? What will 7 ? What will 9 ? 

What will 1 year ? 2 years ? -^ of a month ? -^ ? -^ ? -Jf ? 

4. How many seconds in 2 hours ? In 3? In 4 ? In 5 ? In C ? 
"B. If a watch click once in one second of time, how many 

times will it click in 2 minutes ? In 3 ? In 4 ? In 5 ? In 6 ? 

'How many times in ^ of an hour ? In H ? In i? In ^ ? 

6. How many minutes are there in 1 hour ? In J- an hour ? 
In i? In i ? In H? I>i ^j-? In 1^? In 2? In 4 ? In 10 ? 

7. How many liours in 2 days ? In 3 ? in j^^ki i- ^^ A^ 

8k How manj days in 2 weeks ? In 4 w6eks ? In 6 ? In 8 ? 
fnl2? In 20? In 30? 

0. How many weeks in 2 months ? In 3 ? In 4 ? In 5 ? In 6 ^ 
In7? In 8? In9? In 10? In 20? In^O? In 100? 

10. How many months in 8 weeks ? In 12 ? In 20 ? In 40 ? 

11. How many calendar months in 2 years ?• In 4 ? In 7 ' 
In 12? 
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152. How Many yean are there «n 24 calendar months ? tn 
48? In84.? Inl44.? 

13. If a man have 1 dollar for -j^ of a year, what will ^ 
come to ? What will 1 year come to P How long could you 
have him for 6 dollars f For 12 ? For 24 ? Fot a« ? For 60 ? 
For 144? * . 

14. If work be a dollar a day, what would a year's ynge* 

«ome to ? What would ^rfr of a year ? What f|t*^ What 
rfj.? What ^.? What ftl? 

Q. Hate fXAiiv days are t^^re in each month f 
A. Toirty days hath September, 
April, June, and November ; 
February hath twenty-eight, 
And thirty-one the others rate. 
Q. How many days are there in January f In February f 
In March f hi April f In Map f In June f In Jvly f In Jltir 
gust f In September f In October f In Jfovember f In De- 
cember f 

Q. Hoio many days has February in Bissextile, or Leap 
Yearf ^.29. 

Q. Whtn (he year of our Lord can be divided by 4 wUhout a 
remainder f what is the year called f A, Bissextile, or Leap 
Year. 

q,. What year was V^^^ v9. Bissextile. 
Q. Why f A, Because 1824 can be divided by 4 without a 
remainder .' 
<Q. When will the next Leap Year he f 
Q. How many days are taere in Bissextile or Ltap Year f 
A. 366. 

Q. What are the denominations of this measure f A, Sec- 
onds, minutes, hours, days, years, centuries ; also weeks and 
* * months. 



Exercises for the Sate. 

37. How many ]f(irs in 120 minotes.? In 960360 mmutes t 
A. 16008 houjgL!^ 

38. How iil^lHls in 4 years.' (4x3651) In 44 years.? 
A. 17532 days^^^ 

39. Reduce 2 weeks to days ; 318 weeks to days. A. 2240 
days. 



CIRCULAR .MOTION. 

Q. Whaiis meant by Circular Motion f A. TIm notioii of 
Che earth and other planets round the mm. 
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Q. What i$ it U9^df9t f Ji. For reckoning latitude and kn- 
H^tude ? 

Repeat the « 

TABL.E. 

60 Seconds,. ('' ) . . make . . 1 Minute, marked '. 

60 Minutes 1 Degree, . . . . o. 

30 Degrees 1 Sign, S. 

12 Signs, or 360 Degrees, the whole Grea* Circle of 

the Zodiac. 
» 

1. How many seconds are in 3 minutes ? In 6 ? In 10 ? 

2. How many minutes are in 2 degrees ? In 5 ? In 6 ' In 7 ? 
In9? 

3. How many degrees in 2 signs ' In 3 ? In 4 ? In 6 ? 

4. How mflS^degrees does the sun travel over in one day, 
or 24 hours ? A. ^. 

Q. How ifian^ degrees does the sttn pass over in one day, not 
reckoning the mghtj when the days and nights are of an equal 
length? A. 180. 

Q. How many degrees in one hour f A. 15. 

Q, Why f A. Because the sun travels over the circumfer- 
ence of the earth in 24 hours, he must travel over 15 degrees' 
in one hour, for 15 times 24 are 360.' 

5. How many degrees in 2 hours ? In 4 ? In 6 ? In 10 ^ 
In 20? 

6. What is the difference of time, then, between London, 
(through which the meridian runs, and from which longitude 
is generally computed,) ant 15 degrees east of London P 
d One hour. 

Q. Whyf A, Because the sun travels 15 degrees in one 
lour. , 

7. What is tha difference of time between London and 30 
degrees west of London ^ What 60 degree* ? What 76 de- 
grees ' . 

8. The difference in distance betwee^ 
District of Columbia, and Missouriopolij 
grees ; what is the difference of time hei 

<>. IVhat are the denominatums of Circular Motion f A» Sec- 
onds, minutes, degrees, signs, and circles. 



egrees r wnai to ae- 

3|^^Bbington in the 
i^^Hj^ouri, is 15 de- 
efllnthose places ? 



Exercises for the SkUe, 

40. How many degrees in 2 s^gnsf In 3602 signs ? A. 10312^ 
degrees. 

8* 



€8 ARITHIIETIC. 

41. In 1)20 minutes how many degieei? In ISSXXK) oiliutii ? 
A, 3202 degrees. 

TABLES OF PARTICULARS. 

Q, Haw many single things make a dozen ? . . A 12. 

Q, Haw maii/ dozen a gross? ; A 12* 

Q. How many dozen a great gross ? A, 144. 

Q. How many single things a score ? * , • • A, 20. 

Q. How many score a himdred ? A. 5. 

Q. How many sheets make a quire of paper 1 A, 24. 
Q. How many qidres nmke a ream 1 A. 2(k 

1. How many single things are in 2 doien? In 3? In 5' 
In 12? ' * * 

2. What will 2 dozen of pearl buttoaB come to, at 2 centL 
apiece ? What will 3 dozen r' What 4 ? 

3. What will a great grosa^ of buttons come to, at ||1 a 
'dozen P 

4. What will 2 qaires of paper come to, if you give 1 cent 
for a sheet ? What will 3 quires ? What will 4 quires ? 

5. If you give 20 cents for 1 quire of paper , how many cents 
const you pay for 1 ream ? For 2 reams ? 

« 

Q. How many pounds vkg barrel of pork? A> 200. 

Q. How many pounds in a barrel of beef! A. 200. 

<>. What will a barrel of pork c<;pe to, at 4 cents a pound P 
7. What will 2 barrels of beef c^me to at 4 cents a pound P 

BOOKS 

Q. When a sheet is folded into 2 leaves^ what is it 
called? ^^^ A. Folio. 

Q. Whenfol^^^^ 4 leaves^ what is it caUedl 

^^Kf ' A. Quarto, or 4to. 

Q. When folded vnto 8 leaves, what is it caUed 7 

A. Octavo, or 8vo. 
Q. When folded irUo 12 leaves, what 4s it caUed? 

A. Duodecimo, or 12mo. 
-^ O. "When folded into 18 leaves^ what is U called ? 

A» ISma 
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STERLING MONEY. 

Repisat the 

TABLE. 

4 Farthings, (qrs.) make • . 1 Penny, marked d. 

12 Pence 1 ShilUng, . . . . s. 

20.Shillings 1 Pound, ....£. 

1. How many farthings are there in 2 pence ? In 3 ? In 4 / 
In6?ln8? In 10? In 12? Ii20? 

2. How many pence are there in 2 shillings ? In 3 ? In 5 ' 
In 7? 

3. How many shillings are there in 2 pounds ? In 3 ? In 6 ? 

4. If 1 pair of gloves is worth 8 pence, how many pence are 

5 pair worth ? 3 pair ? 4 pair ? 5 pair ? 6 pair ? 10 pair ? 

5. When a bushel of wheat cost 10 shillings, what will 2 
bushels cost ? What wiU 4 ? What will 6? What will 9 ? What 
wUl 12 ? 

6. \£ 1 cart cost 1 pound, how many shillings will buy 2? 
How many 3 ? How many 4 ? How many 5 ? How many 9 ** 
How many 12?- 

7. How many farthings will buy 2 inkstands, if they cost 
e penny apiece ? How many will buy 3 ? How many will 
buy 4? 

JVVyt«.--The characters nsed for Euglish money ar? £. for Librae the Latin 
for pounds : s. for SotidS, the Latin for shiUings : <l. for Denovtt, the Latin for 
pence ; and ^s, for Q^adra^aes, the Latin for farthings. 

A Pound Sterling is equal to $ 4,441- cents^ Fed. Money, 
An English Oidnea^ " 4,66| centSy " " 
An English ShUlingj " 22| cent*, " " 

1, Federal Money ^ is iqucU to 4 s. 6 d. Sterling. % 

Q. Hoio t5 1 farthing somttimes written^ ^ A. | d. 

Q* ■fiToto art 2 farthings sometimes written f JA,\d. 

<2 How are ^farthings somttimes written f .tf. | d. 

Ex&rdses for the Slate. 

42. How many shillings in 3 pounds ? In 4200 pounds ? 
A. 84060 shillings. 
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43. How many pence in 3 shiUingB ? In 2600 idiillingfl ? 
A. 31236 pence. 

44. How many fiirthings in 4 pence ? In 112700 pence ? 
A. 10816 farthings. 

45. How many pence in 8 farthings f In 6200 farthings ? 
A. 1552 pence. 



PRACTICAL APPLICATION OF REDUCTION, 

Involving the Rtdey with MisceUaneous Examples. 

-1. At 20 cents a quart, what will ^ gallons of rum costf' 
What will 4 gallons ? What will 5 gallons ? 

2. At $60 a hogshead, what will 2 pipes of wine come to ' 
What wUl 4 ? What wUl 6 ? 

3. How many minutes in 2 hours .' In 4 ? In 6 ? 
4i. How many weeks in 14 days ? In 21 ? In 49 ? 

Q. TVhat are such questions as these in f A, Reduction. 

Q. Wkaty then, is the changing numbers from one denomtna 
tion to another called ? A. Reduction. 

Q. In 2 bushels of corn, how many pecks f 

Q. Are 8 pecks of com as much as 2 bushels f 

^. Is the value altered, then f 

Q. Do you multiply or divide, to find how fitany furlongs 
there are in 2 miles f 

Q. When, then^ the reduction is performed by multiplication^ 
Vuhal'is it called f A. Reduction Descending. 

Q. Do you multiply or divide, to find how many gallons 
there are m 8 quarts f 

Q. Wli^n, then, the reduction is performed by division, what 
is it cfiUed ? A. Reduction Ascending. 

Q. From Hie preceding remarks, liow many hinds of Reduc- 
tion do there appear to be f and what are they f 

A Tivo ; — Be^ction Ascending and Descending. 

RULE. 

Q. What do you multiply 2 furlongs by, to bring th»m into 
rods f 

I. As a general rule, then, what do you muU^ly furlongs 
hy f A. By what makes a fUrlong. 



REDUCTION. 
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n. What do you multiply daySf bushels^ ^'C. by f A, Bvdbels 
by what makes a bushel, days by what makes a day, t&c. 

Q. What do you divide by to bring 8 giJis into pints ? 

III. As a general ride, then, what must you divide gills j 
minutes, quarters j ^c. by ? A. Gills l)y gills, minutes by miu- 
utes, quarters by quartefs, &j&. 

Q. Why do you divide thus f A: Because 4 gills are equal 
to 1 pint, 60 minutes to 1 hour, &jc. 



Q. What do you multiply pounds (money) byf A, Shillings. 

Q. What do you multiply shillings byf A. Pence. 

Q. What do you multiply days by f A. Hours. 

Q. What do you multiply by, to bring 25 pounds into far 
things f A, By 20, 12, and 4. 

Q. How do you bring 40 cwt, into tons ? 1 cwt. into drims ? 
1 ^071 into drams f Drams into tons f Drams into cwt. ? \ lb. 
into grains f Grains into pounds f Ells Flemish into nails ? 
Nails into ells Flemish f Quarters into eUs English? Eiis 
English into qttartersf 5 bushels into pints f 200 pints into 
bushels f 360 degrees into inches f Feet into furlongs ? 5 
weeks into seconds f Seconds into weeks f Years into seconds 9 
Seconds into years f How do you tell what 1 tun of wine will 
cost, at 6 cents a gill f 

Exercises for the Slate* 

46. At 6 cents a pound, what will 2 qrs. 8 lbs. of sugar cost ? 

Wliy do you multiply the 2 qrs. by 28 lbs. f 
A. Because, since it takes 28 pounds to make 
1 qr., there will of course be 28 times as many 
pounds as quarters ; that is, 2d times the quar- 
ters. 

Whta do you do with the 8 lbs. f A, I add 
it to 56 lbs., making 64 lbs. 

Wliy do you multiply the 64 lbs. by 6 cents f 
A, Because^ everj pound of sugar cost 6 
cents i that \b, 6 times the pounds. 



$ 3^84 Ans. 



OPERATION 

qrs. lbs 
2 8 
28 


56 lbs. 
8 lbs. 


64 lbs. 
6 cts. 



« ■ ARITHMETIC. 

Protfft^ ike foregoing Exihnfh., 

47. How many quaiteii of augu ana you buf for 384 cenli, 
at 6 c«dU > paond ? ' a . 

OFBKATION. * I ■ jFAu ^0 j™ dtB/rfe 381 

6 ) 384 •cetUt lylSetatet A. B»- 

I cause, Bince there »rt ^ 

28 ) 64 ( 2 qrs. 1 timesttB maoy cents '*■ 

i-a I pounde, aa often aa 6 is 

^ I contUDecliii384,somsn7 

81b.. ^™.2,,..8ib..| '";?4"J';;j"iai,04 

IwiHUb 6y 36 jimaids t A. Beciuue eve<y 9!J pounds make 1 

Wkatt tken, appears tt be the method of proof f A, Reverse 
the nperalion ; that ia, make the ditiaors in the operation the 
moltiptiBrs in the proof, and the muldpliers tjie divisors. 

More ExercUesfor the Slate. 

48. At 5 cHntB-a gill, what will 8 pinU of mm cost ? J. $1,60. 

49. Hew many gilU in 30 pints .' In 40 pints ? A, 340 gills. 

50. How many pints in 80 gills I In 120 ? J. 50 pints. 

51. A merohaot sold 5 hhds. of brandy at 3 dollan a giUod 
bow FHiich did it amount to ? A. $945. 

53. How ^any hogsheads in ISO gallons ? In 945 ? A. 17. 

53. At 6 cents a quart, what wil] Ihbd. of molasses coma to' 
A. Airi.ia. 

BI. Ifriu-manyquartsarethereinShhds,? InlOO? .5.25956. 

55, Ilow many hogaheads are there in 756 qls..' InSSSqts.? 
'd. 4. 

' 5G. Siilii 1 tun of wine at 5 cenlii a gill; what did I get for 
il ^ .?. $103,30. 

S7. How nMiny gille in 10 tuna? A. 80640. 

!A Al S Dents a pound, what will 3 cwt. 2 qrs. of raiaina 



;7I. IJnwTnsny pounds 
m Al 1 pence a peck, 
j*ll r.,v( - A. X. 
in (L.W many ponce a 
(M Vl.iMi-many pence il 
(>;i. llnw many pounds 
..-1 JlowmanyUuns 
(i.i .\t Lpeucepecjl)., 


inlScwtlqr. A. 1708. 

how niony pence will 3 busheb of 


re then 

1 r,£ ? 1 

in 480 1 
'Bin4£ 
whatw 


tinaOshiUiiigs? A 340. 

in 10?- .13600. 

I. ? In 1440 d. ? A.B. 

■ ? Jl. 3340. 

ill2qr8. of rice cost? A 336 


I£\ liowmaoy qrs. ofi 
fclljati ponce? J. 2qts, 


ice, rt 1 


B pMce par lb., may be boughl 
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67. At 6 cents % gill, what will 1 tun of wino cost. ? 
J9. $483,84. . *- 

68. How many tuns of wino, at 6 cents a gill, may be bought 
for $483,84. A. 1 tun. « 

*§9. At 9 pence per quart, what will 16 gals. 2 qts. of mo- 
lasses come to in pence ?• j9. 594 pence. 

70. How many gallons of molasses, at 9 pence per quart, 
may be bought for 594 pence ? • Ji. 16 gals. 2 qts. 
» 71. What is the iraljie of a silver cup, weighing 10 oi. 5pwts. 
Jtt;l>r8., at 5 mills per grain ? ^. $24,09: 
'^^. At 5 mills per grain, what will be the weight of a silver 
cup that $24,69 will purchase ? Ji>. 10 oz. 5 pwts. 18 grs. 

73. At 12 cents a pound, what cost 5 cwt. 2 qrs. 18 lbs. of 
SQgac t ^. $76,08 cts. 
. ^ '-r4l/How many hundred weight of sugar, at 12 cents per lb., 
/' m^ be bought for $76,08 ? Jl. 5 cwt. 2 qrs. 18 lbs. 

76. At 9 pence an hour, what will 2 yrs. 6 mo. 3 weeks, 6 da; 
12 h. labour come to in psnce ? .4. 187380. 

76. How many years' work, at 9 pence per hour, may be 
obtained for 187380 pence.'' ji. 2 yrs. 6 mo. 3 weeks, 6 da 
12 h. 

77. At 20 cents a nail, what is the price of 4 yds. of cloth ? 
^. $12,80. 

78. At 320 cents a yard, what will 64 nails of cloth cost ? 
d. $12,80. . . 

79. At 1£ 2 s. 6i d. per yard, what will 20 yds. of broadcloth 
cost in farthings .? A. 21640. 

• 80. At 6 cents a pint, what will 20 bu. pks. 3 qts. 1 pt. of 
flax-seed cost .? A, $77,22. 

81. How many shillings, at 2 farthings a gill, will 5 T. 1 p. 
1 hhd. 2 gals. 2 qts. 1 pt. 3 gills, cost .? A. 1935 s. 7 d. 2 qrs. 

82. At 2 shillings a quarter, how. many dollars will 8 yd^.- 

1 qr. of broadcloth cost ^ A. \i. * • 

83. At 2 pence a gill, how many dollars will buy 50 gals: 

2 qt3. 1 pt. 2 gills of ale ? A. $45,655. "- 
H4. In 3600 dollars, how many ftnrthings ? A. 1036800 




8*^. in 15 lbs. how many ounces, drums, scruples, ajid grains 
A. 180 ounces, 1440 drams, 4?>2{) Bcruplcs, 86400 grains. 

f^:'. In t!»400 frrjins, how many scruples, drams, and ounces <* 
t3 4','t-i Si-.ruplos, 1440 drams, 180 ounces. 

Ut). In 'S'C) niiica, 30 rods, how many rods .'* • A. 81050. 

l»l. In K:ik"SO roda. how many miles ? A. 256 m. 30 rods. 

! :?. 'n 15 lea. 1 m. 6 fur. 28 rods, 4 yds. bow many barley 
eorn.x.' A. 81303304. 



«3 .arithmetic; « 

03. In ea0X)04 barley coma, hen* inanylBssDea^ ^. 15 lea. 
l,iii,6fur. airods, 4rd3. 

!)4. In am elk English, 4 qrs. £ n. how many luil* ? M. 
1B04 <]». KIW na. i: 

'JG. In i218 na, bow mui; ella EngSsh ? Jl. 360 £. £. 4 qn. 

9G. Id 3000 E. nemish, haw mEmy naila !> J. 36000. 

97. In 3C000 huIb, haw many £. Flemieh P j3. 3000. 

98. In 500 acres, bow many roods ? .4. 2000.. 
9!) Id S'JOD roods how many acres P ^. 500. 

100 In la tons at hewn timber, how many solid inchei * 
i 121KO00 

101 In !'' I ) sobd inches of hewn Umber, bow nutay^ 
tons i 15 

1D3 la 20 cords of wood how muiv aolid inehesP A 

WH la 44S3(jSn sobd mcheg how many coida of wood ■* 

Ji m 

104 In 5Uti bushels 3 pacts Tata. Int. how mauv pints .^ 
lOd Int^fpnts how many boshela ? J. 500 bu. 3 pks. 



^fo V'f 



fwne bow niany gills ? A 1G1280. 
IN of V ne how many tuaa ? A. 20. 

3U0 days aO hours, 50 minutes, and 3T 

econda 9 11378955037. 

)7 SK nda how many years? .5. SOOyrt 

Omnutes and 37 seconds. 

r tt e Zod ac, how many seconds P Jl.. 



s Iver each 5 lbs. 6 oz. 30 grs., how manjr 
□3 how many ingota, each 6 lbs. 11 oz. 

tankard to a nlTsrsnilh, that weighed 
d t to be made into bdoodb, each to weigh 

It) spoons did it make ? A. 30. 
1 V nj; lo igoti of eilver, each weighing 
I ci ho wiEhcs to make inlabowtsof SIbs 
) lOoi sttllBofll oi., andapoonsnfira: 

ait equal numbor, bow many will there be 



%' 



» ^ COMPOUND ADDITION. 8d 

2 rj«. 7 oz. 2pwts. into pennyweights, multiply btj 15 /of a divi- 
dend, divide, and the quotieiU wiU 6o the answer. A. 7. 

116. In 26880 lbs. of sugar, how many hhds., each 12 cwt. ^ 
A, 20. 

117. How many barley corns will reach round the' globe, it 
being 360 degrees ? A. 4755801600. 

1 18. In running 300 miles, how many times will a wheel 9 
feet 2 inches in circumference, turn round ? A. 172300. 

119. In 172800 turns ot a wheel measuring 9 feet 2 inches, 
how many miles ? A. 300. 

120. How many times will a wheel, which is 15 feet 9 inches 
in circumference, turn round in going from Providence to Nor- 
wich, it being 45 miles .^ A. 15085-}-. 

121. A farmer rents a plantation of 400 acres, of which no 
more than 200 are to be tilled ; how many poles are there in 
the remainder .? A. 32000. , 

122. In a lunar month, of 27 days, 7 hours, 43 minutes, 5 
seconds, how many seconds •* A. 2360585. 

123. How many seconds is it from the birth of our Saiviour 
to Christmas, 1828, allowing the year to contain 365^ days, or 
365 days, 6 hours .? -?. 57667292800. . 

124. When a person is 21 years old, how many seconds old 
is he .? A. 662709600. 

125. It is supposed the wars of Bonaparte, in 20 years, caused 
the death of 2000000 of persons; how many was this per houpy. 

allowing the year to contain 365 days 6 hours .'' A. 1 li!^^^^^* 



OOMPOUKB ABBITXaN. 

If ZiSXa 1. William bought^n arithmetic for 2 s. 6 d., and 
an inkstand for 6 d. j how many shillings did both cost ? 

2. Harty purchased a vest ; the cloth and making cost 5$., 
the. buttons 9 d., and the tliread 3d.; how much did the ves 
cost } 

3. Wiillam, Harry, and Thomas gathered some iiuts ; an^- . 
when they measured them, it was found that William had ^i*. ■ . 
qts. and 1 pt., Harry 3 qts. 1 pt., and Thomii^ 2 qts*.; how ma- 
ny pecks did they gather in all .? 

4. How many pecks are 3 qts. -f- 1 qt. -f* 4 qts. ? "^ .. ^ 

5. ilow many yards are 2 qrs. -f- 3 qrs. -Y 3 qrs. ? 

6. How many gallons are 1 qt. 4- 2 qts. -j- 1 qt. i* '-.' 

7. How many pence are 1 qr. -f« 3 qrs. -|- 1 qr. ? , 
b. How many shillings are 3 d. -f 8 d. -f- 1 d. .? s * 

9 • 



X. *>:♦ 
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9. How many pounds are 10 s. -f- 13 8. 4- 12 8. T 

10. How many hours are dO m. 4- ^ m. -}- 10 m. ? 

11. How many feet are 4 in. 4" 10 in. 4- 11 in.? 

12. How many minutes in 45 sec. -f- 15 sec. -f- 10 sec. ? 
1«^. How many pounds in 8 oz. -|- 12 oz. -f- 12 oz. ? 

14. How many bushels in 1 ipik. -|- 3 pks. -f- ^ P^^- • 

15. Sold a Virgil, that cost me 12 s. 6 d., so as to gain 1 s. 6 d. ; 
how much did I get for it .' 



Q. JVhat is tkiSf which you have new heen doing j called f 
A. Compound Addition. 

Q. Why do you call it Compound f why not Simple Addition P ' 
A. Because there are more denominations than one. « 

Q. What do you mean by inore denominations than one f 
A. Shillings^ pence, &c. in one suiA ; pecks, quarts, pints, &c. 
m another sum. 

Q. Whatf then^ is the collecting numbers of different denomt' 
nations into one sum called f A. Compound Addition. 

Operation by Slate illustrated. 

1. A ikian bought a cart for 6£ 12 s. 3 d., a load of Iray for 3£! 
9 s. 7 d., and a cow for 4£ 4s. Id.; what did he pay for the 
whole? 

OPERATION. Hoto do you write tJie mmibers down f 

A. Pounds under pounds, shillings un- 
der shillings, &c. 

How do you get the 11 d. in the an- 
swer? A. I find, by adding up the 
column of pence, that it m^es 11 d., 
which I write under the column of 



20 12 

£ s. d. 

6 12 3 

3 9 7 

4 4 1 



Ans, £14: 5 11 



pence. 

How do you get the 5 shillings? 
A. Adding up the column of shillings, I find it makes 25 s. = 
] £ 5 s. (for 20 s. in 25, 1 time, and 5 over), writing the 5 s. under 
the column of shillings. 

WJiat is to be done with the 1£ ? A. 1 must, of course, add 
pounds to pounds, and, to do this, I join/oir carry it to the next 
column, which is pounds. 

How do you get the 14£ ? A. Adding up the column ol 
pounds makes 13 pounds, and 1£ (to carry) makes 14£. 



ii 
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COMPOUND ADDITION. 01 

t 

From these illustrations we derive the following 

RULE. 

1. Hovo do you. place the numbers to be added f A. Pounds 
ander pounds, shillings under shillings^ drams under drams, 

II. At tokich hand do you begi^ *9 add f A. At the ri^ht. 

III. How do you add up Ihe^fSt column f A. As in Simple 
Addition. 

IV . What do you divide the amount by ? A, By as many of 
this denomination as make one of the next higlier, as in Re- 
duction. 

V. What do you do with the remainder f A. Write it un- 
derneath. , 

VI. What do you carry to the next column f A^ The quo- 
tient. 

VII Hoio long do you proceed in this way f A. Till I come 
to the last column. 

VIII. Hoio do you proceed with this f A. Add it up, and 
set the whole amount down, as in Simple Addition. 

Proof. — Q. Wliat is the proof 9 A. The same as in Simple 
Addition. 

More Exercises for the Slate, 

2. Bought a cart for 2 £ 15 s., a plough for 18 s. ; how 
much.did both cost ? A. 2 £ 13 s. 

3. Bought a coat for 5£ 6 s., a watch for 1£ 19 a, ; how 
much did they come to .' A. 7£ 5 s. 

4. A man bought one load of hay for 6£ 3 s. and another 
for 7£ 15 s. 6 d. ; how much did he give for both ? A. 13£ 
18 s. 6 d. 

5. Sold an ox for 10£ 15 s. 6 d., a cow for €£ 19 s. 11 d., a 
horse for 12£ 6 s. 4 d. ; how much money did I receive ? 
A. 30£ 1 fl. 9 d. 

6. Bought of a grocer 3 gals. 2 qts. of rum, 5 gals. 3 qts. of 
gin. and 4 gals. 1 qt. of molasses ; liow 4|fany gallons did I buy 
m all ? A. 13 gals. 2 qts. .. 

7. Sold 4 hhds. of molasses, the firsf of which contained 42 
gals. 2 qts. 1 pt., the second 65 gals. qt. 1 pt., the third 50 ^als. 
3 qts., and the fourth 55 gals. 1 qt. 1 pt. j how much vas Sold in 
all ? A. 213 gals. 3 qts. 1 pt. 

8. A grocer sold 4 hhds. of sugar, weighing as follows ; the 
first 7 cwt. 1 qr. 14 lbs., the second 5 cwt. 2 qrs. 10 lbs., tho 
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"v third 9 cwt. 1 qr. 15 lbs., the foarth 7 cwt. 1 qr. 10 lbs. ', what 
did the whole weiffh ? ^. 29 cwt. 2 qrs. 21 lbs. 

9. A merchant bougrht 4 pieces of cloth, the first containing 
20 yds. 8 qrs. 1 na., the second 15 yds. 3 qrs. 1 na., the third 
26 yds.) and the fourth 10 yds. 1 qr.'3 na. ; how many yards 
did he buy in all f A. 73 yds. qr. 1 na. 

10. A man bought 3 bu. 3 pks. of wheat at one time, 6 bu. at 
another time, 7 bu. 2 pks. 7 qts. at a third, and 4 bu. 1 pk. 
6 qtp. at a fourth ; how many bushels did he buy in alP 
A. 21 bu. 3 pks. 5 ats. 

11. A man bougnt two loads of hay, one weighing 19 cwt. 
1 qr., and tho other 18 cwt. 2 qrs. \ how much did both weigh ^ 
A. 37 cwt. 3 qrs. 

12. A man travelled in one day 27 miles, 3 fur., in another 
day 30 m. 2 fur. 25 rods ; how far did he trayel in all ? A. 57 m. 
5 ^ur. 25 rods. 

13. A merchant bought 3 bales of cotton ; the first contain- 
ed 4 cwt. 3 qrs. 18 lbs., the second 3 cwt. 1 qr. 5 lbs., and the 
third 5 cwt. qr. 24 lbs. j what was the weight of the whole ^ 
A. 13 cwt. 1 qr. 19 lbs. 

14. A man has 3 farms ; the first containing 150 acres, 2 . 
roods, 25 rods ; the second, 200 acres, 1 rood, 15 rods ; and the 
third, 100 acres, 1 rood, 10 rods : how many acres has he in all t 
A^ 451 acrep, 1 rood, 10 rods«i. 

15. William resided in Providence, his native place, till he 
was 15 yrs. 6 m. 4 days old ; he then went to Boston, where ho 
resided 7 yrs. 2 ra. 2 da. \ from Boston he emigrated to Salem, 
where he remained 4 yrs. 3 da. ; from Salem he went to Ports- 
mouth, and resided there two years precisely : now, how 
Kiuch time did he spend in these places in all P .^.28 yrs. 8 m. 

I w. 2 d. 

16. A man brings to markjBt 3 loads of wood ; the first con 
taining 1 cord, 64 feet, 864 in: ; the sepond, 2 cords, 63 ft. 64 in. ; 
a'nd the third, 1 cord, 60 ft. 931 in. ', how much did he bring in 
all ? ./3. 5 cords, 60 ft. 131 inches. 

17. A goldsmith bought 4 ingots of silver, the first of which 
weighed o lbs. 2 oz. 12 pwts., the second 5 lbs. 4 oz. 5 pwts., the 
third 6 lbs. 10 oz. 11 pwts,, and the fourth 6 lbs. 11 oz. 15 pwts. , 
wliat was the weight of the whole } A. 27 lbs. 5 oz. 3 pwts. ^ 

18. James is 10 ym. 2 mo. 3 wks. 4 da. old, Thomas \9 

II yrs. It mo. 5 da. Jfc* Rufus is 9 yrs. 10 mo. old, Harry is 
14 yrs. old ; what is thpeum of all their ages .** A. 46 yrs. 2 da. 

By multiphjiiig the answers to the following sums by 2, the 
true answers may he obtained. 

Kate. — It will be well for the learner, not only in this, but in 
.all rules, to prove his results, when practicable. 

19. Add together 17£ 13 s. 11 d. 1 qr;, 1^£ 10 a. 2 d. 2 qrs., 



a: 



COMPOUND SUBTRACTION. 93 

I0£ 17 8. 3 d. 1 qr., 7£ 7 s. 6 d. 2 qre., 2£ a b. 8d. 2 qrt. 18£ 17 •. 
10 d, 2 qrs. A. 35£ 4 s. 6 d. 3 qre. X 2. 

20. Add together 46£ 16 s. 5 d. 1 qr., 2£ 8 s. ,9 d. 2 qrs., 
5d£ 16 s. 10 d. 1 qr., 316£ 15 s. 8 d. 2 qrs., 651£ 18 s. 9 d. 

2 qrs., 405£ 18 8. 5 d. ^. 741£ 6 s. 6 d. X 2. 

21. Add together 30£ 10 s. 3 d. 2 qrs., 14£ 9 s. 8 d. qr. 
1£ 08. Id. 2qr8., 2£ 8 s. 7d. 2 qrs., 42£9s. 6 d.2 qrs., 28£ 5 s 
4 d. 2 qrs. A. 59£ 11 s. 9 d. 3 qrs. X 2. 

22. Add together 15 lbs. 10 oz. 18 pwts. 22 m., 3 lbs. 3 oz. 15 
pwts. 20 grs., 7 lb.,. 7 oz. 18 pwts. 13 grs., 5 lbs. 8 oz. 13 pwts. 
16 grs., 3 lbs. 6 oz. 9 pwts. 6 grs., 6 oz. 10 pwts. 11 grs. 
Jl.' Id lbs. 4 oz. 3 pwts. 8 grs. X 2. 

23. Add together 2 cwt. 3 qrs. 27 lbs., 1 cwt. 2 qrs. 16 lbs., 

3 cwt. 1 qr. 25 lbs., 5 cwt. 2 qrs. 12 lbs., 2 cwt. 2 qrs. 14 lbs., 5 
cwt. 1 qr. 15 lbs. J^.' 10 cwt. 3 qrs. 12 lbs, 8 oz. X 2. 

24. Add together 70 yds. 2 qrs. 1 na., 12 yds. 1 qr. 1 na., 9 
yds. qr. fna., 40 yds. 2 qrs. 1 na., 56 yds. 1 qr. 1 na., 48 yds. 
1 qr. 1 na. A. Il8 yds. 2 qrs. 1 na. X 2. 

y 25. Add together 1 pk. 6 qts. 1 pt., 2<pk8. 5 qts., 1 pk. 4 
^ts., 1 pk. 3 qts. 1 pt., 2 pks. 5 qts., 3 pks. 4 qts. Opt. i^. 6 pks. 
e qts. Opt. X 2. 

' 26. Add together 38 gals. 2 qts. 1 pt. 2 gi., 16 gals. 1 qt. 3gi., 
20 gals. 2 qts. 1 pt. 1 gi., IS gals. 1 qt. 1 pt., 7 gals. 1 qt. 2 gi., 
.30 gals. 2 qts. 1 pt. ^. 66 gals. X 2. , . 

27. Add togeta^r ^0 lea. 1 m, 5 fur. 30 po., 50 lea. 2 m. 6 
fur. 20 po., 40 lea. hjxi. 7 fur. 15 po., 30 lea. 2 ra. 4 fur. 25 po , 
70 lea. 1 m. 3 fur. l<f*po,, CO lea 2 m. 2 fur. 4 po. A, 167 lea. 
0m.2fur. 32po, X 2. 

28. Add together 367 acres, 2 roods, 30 rods ; 815 acres, 1 
rood, 16 rods ; 40 acres, 2 roods, 20 rods ; 60 acres, 2 roods, 30 
rods. ^. 642 acres, roods, 28 rods. X 2. 

29. Solid measure. — Add together 12 feet, 1335 inches ; 15 
feet, 1615 inches ; 2 feet, 755 inches ; 13 feet, 1283 inches. 
Jl. 22 feet, 766 inches X 2. 

30. Add together 20 yrs. 363 da. 20 h. 50 m. 30 s^c, 20 yrs. 
40 da. 10 h. 30 m. 20 sec, 12 yrs. 110 da. 13 h. 16 sec, 13 
yrs. 8 da. 10 h. 20 m. 14. sec, 7*yrs. 20 da. 8 h. 10 m. 12 sec. 
ji. 36 yrs. 271 da. 19 h. 25 m. 46 sec X 2. 

31. Add together US. 29o. 16'. 59^^, 20^5'. 11^'., 8S, 29. W. 
60''., 3 S. 10^. &. 10". ^. 12S. P. 39'. 33^ X 2. 



aoxpovjsm subtraotzok. 

IT ZZZZ. 1. WiU'am had 2 qts. of walnuts, and gave ^^ 
James 1 pt. ; how many had he left ? 
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2. James, owing Ruixis 1 s. 6 <1., paid him 6 d, ; how much 
did he then owe ? 

3. Thomas bought a knife for 9 d., and sold it for 1 s. 6 d. ; 
how nfuch did he make by the trade ? 

4. Harry and Rufus purchased 3 qts. of walnuts ; Harry paid 
so much towards tKem, that ho is entitled to 2 qts. 1 pt. ; now, 
what is Rufus' part ? 

5. A servant, returning with a two gallon jug of molasses, 
perceived that it had leaked out some consi'^erable, and, wishing 
to know how much, by emptying it into i 6 quart and 1 pint 
measure, found it exactly tilled the measure ', how much had 
leaked out ? 

6. From 1 gallon take 3 quarts. 

7. From 8 gills take 2 pint^. 

8. From 1 ounce take 12 drams. 

9. From 2 quarters take 3 nails. 

10. From 1 pound take 11 shillings. / 

11. From 2 shillings take 10 pence. ' 

12. From 2 quarters take 20 pounds. 

13. Frem 3 weeks take 7 days. 



Q. WJiot is this, tokich you have now been doings called f 
ji. Compound Subtraction. 

Q. What, then, is the taking one numher from another of 
different denominations culled f A. Compound Subtraction. 

Q. Wherein does Compownd differ from Simple Subtraction f 
A. Simple consists of only one denomination ; Compound of 

more than one. 

> 

Operation by Slate iUmtratea, 

1. A merchant bought a piece of cloth containing 10 yds. 
2 qrs; 3 na., and sold 7 yds. 3 qrs. 2 na. ; how much had he left ? 

OPERATION. In tJiis example, how are the numbers 

4 4 wriUen down 9 A. The less under the 
greater, with nails under nails, quarters un- 
der quarters, &c., as in Compound Addi- 



yds. qrs. na. 

10 2 3 

7 3 2 



tJMl. 

Wflow do you get the 1 na. in the ansiccr ? 

yi rt o I I ^jU begin with nails, the least denomina- 
^* ^ ^ *■ I ticlK and say, 2 na. from 3 na. leaves 1 na. 

Hoio do you^ proceed to get the 3 qrs, f A. I cannot take 

3 qrs. from 2 qrs., but I can borrow, as in Simple Subtraction, 

1 yd. =: 4 qrs. from the yards j then say, 4 qrs. joined or added 

to the 2 qrs. (the top figure) makes 6 qrs., from which taking 3 

'TB. leaves 3 qrs. 
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But fUDpon tbat, instead of adding^ first, we subtract first, 
how would you proceed ? A, Taking 3 qrs. from 4 qrs. (bor- 
rowed) leaves 1 qr., and 2 qrs. makes 3 qrs. 

How do you ffet the 2 yds. ? A. I must carry 1 yd. (for the 
yasd which I borrowed) to 7 yds., making 8 yds., which, sub 
tracted from 10 yds., leaves 2 yds. 

From this example we derive the following 

RULE. 

1. Uqvo do you write the numbers down? A. The less un- 
der the greater, placing each denomination as in Compound 
Addition. 

II. With which denomination do you begin to stdftraci ? A. 
The least denomination. 

III. How do you subtract each denomination f A, From the 
denomination above it, as in Simple Subtraction. 

IV. If the lower nuinber in any denomination be erealer than 
tiic upper 1 how do you proceed? A, Borrow as m&y units as 
make one in the next higher denomination, firom which sub- 
tract the lower number. 

V. Wlmt nmsl the remainder be added tof A, The upper 
number. 

VI. How many do you carry in such cases? A. One. 

VII. How do ^ou subtract the last denomination ? A. Ab'ia 
Simple Subtraction. 

Proof. How do you prove the operation, A. By adding 
the remainder and subtrahend together, as in Simple Subtrac- 
tion, the amount of which must be equal to the minuend. 

More Exercises far the SU^ 

2. If, from a piece of cloth containing 10 yds. 2 qrs., you cut 
ofi^ 2 yds. 2 qrs., how much will there be left ? JJ. 8 yds. 

3. A bought of B a bushel of barley for Ss. 6d. ; he gave 
B 1 bu. of rye, worth 4 s. 3 d., and paid Uie rest in money 
how much did he pay ? A. 4 s. 3 d. 

4. A bought of B a bale of cotton for 20£ 4 s., and B bought 
of A 4 tierces of rice for 15£ 18 s. ; A paid B the rest in mon 
ey ; how much did he pay ? A. 4£6a. • 

5. A man botight a wagon for 6£ 10 s., and sold it for 12£ 
18 s. ; how muph did he make by the trad^ ? A. 6£ 8 s. 

6. A man bought one load of hay for 4£ 10 s., and another 
for 5£ 15 s. ; how much more did he give for one than the 
other ? A. 1£ 5 s. 

7. A man bought two loads of hay, one weighing 18 cwt. 3 
qrs. 25 lbs., and the other 17 cwt. Oqri 26 lbs ; how much did 
one weigh more than the other P A. 1 cwt. 2 qrs. 27 Ibfi. 



f^Sb^ 
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8. A merchant bought n pieco (t| iitoadcloth, containing 40 
yds., from which he soTd 36 yds. 1 qr. 2 na. ; how much did ha 
have left ? Ji. 3 yds. 2 qrs. 2na. ' 

9. A grocer bought a nhd. of rum, containing 65 gals., and 
b^ accident 2 gals. 2 qts. 1 pt. leaked out ; how many gallons 
did he have left ? A. 62 gals. 1 qt. 1 pt. 

10 A merchant bouffht a quantity of corn, weighing 20 
cwt. 2qrs. 15 lbs., of which he sold 10 ewt. 3 qrs. 12 lbs. ; now 
much had he left .' A. 9 cwt. 3 qrs. 3 lbs. 

11. A grocer retailed 10 gals. 3 qts. 1 pt. 1 gi. of rum from a 
hhd. containing 54 gals. 2 qts. 1 pt. 2 gi. , how much had he left ^ 
A. 43 tfals. 3 qts. Opt. 1 gi. 

12. If, from a box of butter, containing 20 lbs., there be sold 
10 lbs. 8 02., how much will there be left ? A. 9 lbs. 8 oz. 

13. If, from a field, containing 40 acres, 2 roods, 20 poles, there 
be taken 19 acres, 3 roods, 30 poles, how much will there be left ^ 
A. 20 acres, 2 roods, 30 poles. 

14. William engai^ed himself in a store for 3 yrs. ; after 
having stayed 2 yrs. 2 mo. 2w. 2 da., how much longer had he 
to stay ? d^. 9 mo. 1 w. 5 da. 

15. A farmer, having raised 40 bu. of com, kept 23 bu. 2 pks. 
for his own use, and sold the rest ', how much did he eell .^ A, 
16 bu. 2 pks. 

16. A farmer made in one year, from his orchard, 200bbls. 14 
gals, of cider, of which he sold precisely lldbbls. 3 qts. 1 pt. ; 
how much had he left for his own use .'* A, 82 bbls. 13 gals. I pt. 

17. If, from a parcel of wood, containing 40 cords and 64 feet, 
there be sold 39 cords and 32 feet, how much will there be left? 
A, 1 cord 32 feet. 

18. The distance from Providence to Norwich is 45 miles ; 
now, when a man has travelled 30 m. 7 fur 20 rods of the dis- 
tance, how much farther has he to travel r A. 14 m. 20 rods. 

]}). From 14£ 15s. 6d.2qr8. take 12£ 15s. 6d. 3 qrs. A 
1£ 19 8. lid. 3 qrs. 

20. Jrom 1£ take 2 s. A. 18 s. 

21 . From 1£ take 2 d. A. 19 s. 10 d. 
,^22. Ffom Ue take 2 qrs. A. 19 s. 1 1 d. 2 qrs. 

23. From 1 lb, take 19 grs. A. 11 oz. 19pwts. 5 grs. 

24. From 1 ton ^ take 10 oz. A, 19 cwt. 3 qrs. 27 lbs. 6 oi. 

25. From 1 lb; 'take 15 grs. ^.11 oz. 19 pwts. 9grs. 
96. From 1 yd. take 2 qrs, A. 2 qrs. 

27. From 1 bu. take 1 pt A. 3 pks. 7 qts. 1 pt. 

28. Fromlyd. take 1 b.c. ^. 2ft. 11 in. 2b. c 

29. From 1 yd. take 1 in. A. 2 ft. 11 in. 

30. From ] sq. yd. take 3 sq ft. A, 6 sq. ft. r 

"^ ^Ttiibe?-!^-''^**''''^*'" *'' '^ 30sol.ft.l678sol.in. 
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32. Frenl 1 yr. a take 12 b. A. 11 mo. 3w. 6 da. 12 h. 

33. From ri£ 2 qrs. take 6 d. j3. 11£ 19 s. 6 d. 2 qrs. 
'M. From lUcwt. lOoz. take 5drs. A. lOcwt. 9oz. lldia. . 

35. From 1 E. E. 2 qrs. take 3 na. A. I E. E. I qr. 1 na. 

36. From 8ffals.3gills take 1 pt. A. 7 gals. 3 qts. 1 pt. 3gi. 

37. From liSra. 15 rods t^e 3 fur. A. 11 m. 5 fur. 15 rods. 

38. From 1 mo. 2 h^ take 45 m. A. 1 mo. 1 h. 15 m. 






OOIMIPOUKD XmUXiTXPXJKIATZON. 

..■''. ■ • 

IT XZZII. 1. If one knife cost 9 d., how mamr shillings 
wiU buy 2 knives ? Will buy 4 ? Will b»y 6 ? WiU buy 8 ? 
Will buy 12/ • 

2. William, having a basket that would hold4 qt. 1 pt., filled 
it with nuts ; how many qts. can be put in a basket that will 
hold twice ais much ? i times as much ^ 4 tunes as much .'' 

8. At \ki 6 d. a bushel, bow many shillings will 2 bushels of 
apples com, ? Will 4 bu. ? Will 6 bu. .' Will 8 bu. ^ 

4. Multiply 2 s. 6 d. by 2. 

5. Multiply 2 pw ts. 12 grs. by 2. 

6. Multiply 2 bu. 4 qts. by 3. 

7. Multiply 3 gals. 2 qts. by 2. 

8. Multiply 20m. 20 sec. by 3. 

9. How many pence in 2 times 2 farthings .'4x2 farthin{rB, 
or 2 qrs. .'4x3 qrs. ? How many shillings in 2 times 6 d. } 
2Xl2d.? 4x6d.? 5xl2d.? SxSd.? 4X7d.? 3x5d. 
8Xl2d.? 

10. How many pounds in 4 times 10 s. ? 3 X 10 s. .' 4 X 6s. ? 

Operation by Stale illustrated. 

1. A merchant bought 5 yard? of cloth for 2£ 6 s. 1 d. 3 qrs 
per yard ; what did the whole cost ? 

How do you get the 3 qrs. in the 
answer f 

A. 5 times 3 qrs. are 1 5 qrs. = 3 d 
3 qrs., writing down the 3 qrs. and 
carrying 3 d. as in Compound Addi 
tion. 

How do you get the Sd ^ A. b 
times 1 d. are 5 d., and 3 d. (to car- 
ry) makes 8 d. 
Hoic do you get the 10 s. f A. 5 times 6 s. are 30 s. «« 1£ 
10 s., writing down the 10 s. and carrying the 1£ 



OPERATION. 

20 12 4 
£ s. d.qrs. 

2 6 13 

5 

Ans, £11 10 8 3 
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How do you get theU£f A. 5 times 2£ are ]0£,«ad \St 
(to carry) makes 11£. 

From these illustrations we derive the following 

RULE. 

1. With which denomituUton do you begin to multiply? A- 
With the lowest. 

II. How do you multtply thalj and each denomtnationf A, 
Separately/as in Simple Multiplication. 

III. How do you divide each product and carry f A, As in 
Compound Addition. «. 

Proof. fVhat is the proof f A. As in Simple MultipUcatioa 

More Exercises for the Slate: 

2. At ds. 6d. a gaUon, what will 2 ffak. of mm cost? A, 
II 8. 

3. At 2 s. 6 d. 1 qr. a quart, what will 2 qts. of brandy cost ? 
(5-0-2) What will 3 qts..? (7-6-3) What will 4 qts. ? (10-1) What 
will 5 qts. ? (12-7-1) What will 6 qts. (15-1-2). A, 2£. 10 s. 5 d 

4. How much wine in 7 bottles, each containing 2 qts. 1 pt. 
2 gills? (4-3-0-2) How much in 8 bottles.? (5-2) In 9.? (6.0-1-2) 
In 10? (6-3-1) In 11? (7-2-0-2). A. 30 gals. 3 qts. Ipt. 2^1118. 

5. What is the weight of 3 doz. silver spoons, eaehdoz. weigh - 
ing21bs.6oz.12pwts.3grs.? (7-7-16-9) What wiir4 doz. weigh ? 
(10-2-8-12) What will 5 doz. ? (12-9-0-15) What wiU 6 doz.'? 
(15-3-12-18). A. 45 lbs. 10 oz. 18 pwt». 6 gre. 

6. Bought 4 loads of hay, each load weighing 1 T. 10 cwt. 2 
qrs. 20 lbs. 5 oz. 15 drs. ; what was the weight of the whole ? 
(6-2-2-25-7-12) What would be the weW of 5 loads ? 
(7-13-1-17-13-11) Of 11 loads? (16-17-2-0-1-5) Of 12 loads ? 
(18-8-0.20-7.-4). A. 49 T. 1 cwt. 3 qrs. 7 lbs. 14 oz. -.. 

7. At the rate of 30 lea. 2 m. 3 fur. a day, how far w?ll a ves- 
sel sail in 6 days ? (220-2-2) In 15 days? (551-2-5) In 10 days? 
(367-2-6) In 9 days ? (331-0-3.) .^. 1471 lea. 2 ra. 

8. In 8 bales of cloth, each bale oontaining 12 pieces, each 
piece 27 yds. 1 qr. 2 na., how many yards ? A. 262o yds. 



COIMIPOUND DIVISION. 

IT XXXllJm 1. William had 2 qts. 1 pt. of walnuts, which 
ne wished to divide equally among his two little brothers * 
fiow many must ho give each ? 
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2. James Muglit 2 books for 2 s. 6 d. ; how much did he pay 
apieoe? , ^ 

3. If yoa pay 1 8. 6 d. for 2 inkstands, how many shillings 
would that bo apiece ? 

4. A man bou^fht 4 lambs for 6 shillings ; how many pence 
did he pay apiece ? 

5. William has 3 pks. 4 qts. of walnuts^ which he wishes to 
put into 4 Uttle baskots, each of which will hold 7 qts ; will his 
baskets hold all his f^alnuts, or notf and inform me how you 
do it. 

6. 3 men have 4 gals. 2 qts. of cider allowed thein every day ; 
how much is that apiece ? 

7. How many pence is ^ of Is.? J of 2b. ? Jof3s. ? :^ofls. 

ed.? ^ofl8.3d..> iofls.6i? ^ of 2s.6d..?iofld..? i 
of 1 d. 2 qrs. 

Q. What is thiSy which you hate now beei^ doing f called f A. 
Compound Division. 

Q. JVherein does it differ from Simple f A. Simple consists 
of only one denomination ', Compound, of more than one. 

Q. Whaij then, is the process called, by which we find how 
many times onfi number is contained in another of different 
denominations f A, Compound Division. 

OpercUion by Slate iUustrcUed* 

X. A man bought 2 loads of hay for 15£ 3 s. 8 d. > how much 
was that a load ? 

Hoio do you get the 7£ in the answer f 
A. I begin as in Short Division of whole 
numbers, and say, 2 is contained in 15£, 
7 (£) times, and 1£ over, writing down 
the 7 times.' 

IVhat do you do with the 1£ over? 
A. 1£ = 208., which I join or carry to 
I the 3 s., making 23 s. ' 
How do you proceed, then, to get the Vis.f A.\ say, 2 in 23, 

11 times, and 1 s. over, writing down the lis. underneath. 
How do you get the 10 d. f A, The 1 s. over being equal to 

12 d., I join or carry it to 8d., making 20 d. ', then, 2 in 20, 10 
times. 

From these illustrations we derive ftte following 

RUL.E. 

I. At ' which hand do you begin to divide, and how do ytm 
mroeeed* A. With the highest lenomioation, and divide ^ uk 
ohnple Divkkm.' 



OPEaATION. 
90 13 
£ s. d. 

2 ) 15 3 8 
Ans. £7 11 10 
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II! If yftm have a remainder, kow do you prweedf A* Find 
how many of the next lower denomini^tioii (his remainder vb 
equal to, which add to the next denomination; after which 
divide as in whole numbers. 

Proof. What is the proof f A. The same as in Simple Di 
vision. 

Mme Exercises for the Slate. 

2. If 8 tons of hay cost 40£ 14 s. 8 d., what will 1 ton cost ? 
;jj. 5£ 1 s. 10 d. 

3. If 11 gals, of brandy cost 5£ 16 s. 5d.^ what will 1 f allon 
cost.' A- 10 s. 7 d. 

4. If a man spend 60£ 13 s. 4 d. a week^ how mach is that a 
day? A. 8£13s. 4d. . 

5. If I cwt. of rice cost 2£ 6 s. 8 d., what will 1 lb. cost ? A^ 
0£0s.5d. 

.'. 6. You h»ve 3l£ 9s. 6 d. to be divided equally among 2 men ; 
how much would it be apiece '* (15-14-9) How much would it 
be apiece to be divided among 3 ,? (10-9-10) Among 6 } (5-4-11 ) 
.131£ys. 6d. 

7.' Divide 2 gals. 2qts.by 4 ; (0-2-1) by 5 ; (0-2) by 10 i (0-1) 
by 2 J (1-1). A. ^gals. 2 qts. 1 pt. 

8. Divide 96 acres 2 roods, 16 rods, by 7 ; (13-3-8) by 8 ; 
(12-0-12) by 12; (8-0-8). ^.^. 33 acres, 3 roods, 28 rods. 



Qmstions to exercise the foregoing. Rules. 

■ 1. What is the simi of the following numbers, viz. one, two 
thousand, thirty thousand, four millions, twenty thousand, nine- 
teen, four hundred millions ? A. 404052020. 

2. Bought a coat for 15 dollars, a vest for 1 dollar 37} cents, 
a pair of boots for 6 dollars 12} ; what did the whole cost me ? 
A, $22,50. 

3. Bought a horse for $75, and sold him for 371 cents less 
than he cost me ; what did I get for bira.'* A, $74,62,5. 

4. What \H11 3200 yards of tape cqme to at 6^ centS; or -j^ 
ofa dollar, a yard' (200) Atl2i- cents,or iof a dolhtf? (400) 

At25cents,or lofadoUar.? (800). 4. $1400. 

5. How many yards in 31557600 rods ? A. 1735e68CfO. 

{). How many years in 31557600 seconds, allowing the year 
to contain 365^ days ? A. 1 year. 

7. At 4 cents a gill, what will 1 tun of wine cost? A. 
$322,56. 

8w How much wine can be bought for $322456, at 4 cents a 

dll^ A. 1 tun. 

\^; How many rods b 1100 yds. ? inSSOOyds.? A. SOOrodi 
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10. now maiiT doUan in 30Q£? In 900£ f A $4000. 

11. Reduce 5£ 17 s. 6 d. to farthings. Jl. 5640 farthings. 
19. How man^ pounds in 5640 farthings ? ^. 5£ 17 s. 6 d. 

13. Multiply 3600 by 35j. j9. 90600. 

14. What will 1 ton of clover 'Seed cost, at 5 mills an ounce ^ 
Ji. fl79^. 

15. At 2 cents an inch, what will 1 yard of ckth cost ? ^. 
72 cents. 

16. Reduce 1 tun to ffills. A, 8064 gills. 

17. Reduce 20 bushels to pints. Ji. 1260 pints. 

18. Reduce 4 tons to drams. A. 2293760. 

19. How many barley-corns will reach across the Atlantie 
Ocean, allowing it to be 3000 miles f A, 570240000. 

20. How many times will a watch click in 20 years, if it 
click at the usual rate of 60 times in a minute ? A. 631152000. 

21. A father left legacies to his children as follows: to 
Thomas, 75£ 14 s. 6 d., to William 3 times as much as Thomas, 

to his daughter Mary i as much as Thomas, and to Susan, his 

(oungest child, as much as all the rest, lacking 20£ 13 s. 8 d., 
ow much did each receive ? A, William 227£ 3 s. 6 d., Majnr 
12£ 12s. 5d., Susan 294£ 16s. 9d. 



Mr. Charles Testy 

To Lewis P. (Mld^ Dr. 

1827. 

Jan. 1. To 3 yds. Linen Cloth, at 1 s. 6 d. a rard, 

<< 15. " 1 ton of Hay, at 4 s. 6 d. a hundred, 

Feb. 28. « 25bushelsofRye,at3s. 9d.abtt8lie], 

Mar. 9. << 3 Cows, at 5£ 10 s. a head, - • - 



£25 18t^8d. 
HaU&x, April 1, 1827. 

Received payment, 

Uuis P. (Mi. 



F&Amraowf. 

tr ZZZZV. 1. If one third ()) of an wpgle cost Senit% 
what will a whole apple cost .' 

2 If one third cost 3 cents, what wiH a whole one coat ? If 
one third cost 4 cents, what will one whole apple cost ? If ona 
third cost 6 cenU? 8 cents ^ 9cenU.> 20ceiiU.» 50 eeat»? IQd 
cents? « 

10 
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3. If you pay 3 cents for one fifth (-^) of on axnngey ivhat will 
a whole orange cost ? 

4. If jou pay 2 dollars for one eighth (^) of a ticket, wha 
will a whole ticket cost ? 

Q. How many halves to an apple, or any thing ? 

Q. How many thirds ? Fifths ? Eighths ? Sixteenths ? 

Q. When an apple, or any thing, is divided into two ecjua. 

f tarts, would you call one of these parts a half or a third ^ 
i\to 3 equal parts, what is one part called ? 

Qr Into 4 parts, what is one part called ? 

Q. Into 5 parts, what is one part called ? 

Q. Into 8 parts, what is 1 part called ? 

Q. Into 8 parts, what are 2 parts called ? 

Q. Into 8 parts, what are 5 parts called ? 

Q.. When an apple, or any thing, is divided into two eqaal 
partS) how would you express one part, on the slate, in figures? 
J. / sat the 1 dotcHj and draw a Une under it ; then write the 
2 under the line. 

Let me sec yon write down, in this manner, on the slate, 
on3 half.;. One third. One fourth. One fifth. One sixth. Two 
sixths. Three sixths. Three eighths. Eight twelfths. 

Q. IVhut are such expressions as these called f A. Fractions. 

O. Whm.y then, any whole thing , as an appUy a unity ^. is 
brohbn or divided into equal parts, what are these parts eaU," 
edf A. Fractions. 

O. Why eaUed fractions f A. Because fraction signifies 
broken. 

Q. You have seen, that, when any whole thing is divided in 
to 3 partSf these parts are caJled thirds ; into 4 parts, caUea 
fourths: whatf tMn^ does the fraction take its name or denomi' 
nation from f 1. From the number of parts into which any 
thing is divided. 

Q. When an apple is divided into 6 parts, and you are de* 
sirous of giving away 5 parts, how would you express these 

{parts f A. i. 

Q. What is the 6 (in ^) called f A. The denominator. 
Q. Why so called f A. Because it gives the name or de- 
nomination, to the parts. 

Q. IVkat is the 5 {in -f) called f A, Numerator. 

Q. }Vhy so called f A. Because it numerates or ntunbers 
the parts. 

Q. Which is the numerator, then f A, The number abore 
the Une. 

^. Which is the denominator f A. The nurnber below the line. 

Q. What,1^hen, does the denominator show 9 A, The number 
nf i^rts a unit, or any thing, is divided into. 
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Q. U7iat does the numerator showf A, How many parts 
are taken, or used. 

Q. In the expressions f , -/^j -jV* A"> wAicA are the numera- 
tor Sy and which a^e the (Icnondnators 9 

Q. If vou ottm i^ of a vessel^ how many parts is the vessel 
supposed to be divided into f and %4no many parts do you oion f 
3. 40 parts, and I own 28 parts. 

Q. Is <^ of an apple more than \qfitf 

Q. JVhatfractionythenf is greater than i? Thani? Than-^^ 
Than §'? Than J-? What fraction is less than -f ? Tfian ^ r 

Thani? ITiani? 

Q. From these remarics, what appears to he a correct defini' 
iion of fractions 9 d. They are broken parts of a whole num 
ber. 

^, How are they represerUedf A. By one number placed 
above, another, with a Ime drawn between them. 

Q. hi Simple Divtston, you recollect y that the remainder was 
represented in like manner ; what, then, may justly be consid- 
ered the origin of fractions f A. Division. 

Q. What m>ay the numerator he considered f A, The divi- 
dend. 

Q. What may the denominator he considered f A, The di- 
visor. 

Q. What, then, is the value of a fraction f A. The quotient 
of the numerator divided by the denominator. 

Q. What is the quotient of 1 dollar divided among 2 men f 

Q. What is the quotient of 7 divided by 8 ? A. j-. 

Q. How, then^ are fractions representedLf A. By the sign 
of division. ^ 

O. What does | ezprtss f r o :- ♦v j* j- ^ 

S. The quotient, of which )|!;^^;;j;;»'- 



1. If 3 apples be divided equally amonff 8 boys, what part of 
one apple will each boy receive ? 1 apple among 8 hoys would 
be \ of an apple ajfiece, and 3 apples would be 3 tim,es as 
much ; that is, | of an apple apiece Ans. |. 

2. If 4 oranges /be divided equally among 8 boys, what part 
of an orange is each boy's part ? 1 orange among 8 ooys 

ssz 1^, ayid 4 oranges are 4 times as much; that is, f-, Ans. If 

2 orAnges among 7 boys? A. ^. 9 oranges among 13 boya? 

'JO oraiiges araolig 37 boys ? 

3. One orange among 2 boys is J of an orange i^iece; ho.# 
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nmoli it 1 dMAed by 2, then ? Jns, i' How nraeh li 1 Prid- 
ed by 3 ? ^. i. The quotient of 5 diyided by 6 ? Ji. |. Of 
8bv5? Of7by9? Of8byl3? OfllbylS? 

4. What part of one apple is a third part of 2 apples ? • jf third 
part of one apple is ^, and a third part of 2 apples must be 
twice as much ; that m, } of 1 apple. A, f . 

5. What part of 1 apple is one fourth (|) part of 3 apples ? 
\of% apples is 3 times as muck as\qf 1 apple ; thai %s,\of 
1 apple. A, }. 

6. What part of one apple is i of 3 triples? A, f* Whit 
pflxt of 1 apple is -I- of 4 apples i A, \' i| of 4 apples iB what 
part of 1 apple ? Ans, %* 



' 



A Propxr Fractioit. Q. Wefuiveseen that the 'denomm*' 
tor shows how many parts it takes to make a whole or mmi; 
when, then, the numerator is less than the donowdnator, is the 
fraction greater, or less, than a whole thing or unit f A, It 
must be less. 

Q. What is such a fraction called f A. K Proper Fraction. 

Q. How may it always he known f A. The numerator is 
less than the denominator. 

Q. What kind of fractions are ^, j-, j-, &c. ? 

An Improper Fraction. Q. When the numerator is as 

large, or larger than the denonuniUor, as, f , -j[-f-> it*^ ** P^^"^ 
that the fraction' expresses 1 whole, or more than 1 whole, 
what is such a fraction called f A. An Improper Fraction. 

Q. How may it be known f A, The numerator is greater 
than the denominator. 

Q. What kind of fractions are J, -^, %, &A 
■ A Mixed Number. Q. WIuU is a mixed number f A, A 
- fraction joined with a whole number. 

Q. What kind of fractions are I6|, 161, &e. 

Q. What kind ofjractions are each of ihe following expreS' 

sums, viz. I5t, t, V, 8i H, 7i, ^ ? 



ir JCOnr. To change an Improper Fraction to a Whole . 

or Mixed Numher. 

1. How many whole apples are there in 6|]iird9 (f^) of aa 
apple ? In 8 quarters (|) i In ^? In -^ ? In V ? I" W ? 

2 How many weeks in -^^ of a week ? In ^ ? Jn^i Jn 
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3. How many pints in f gills ? In ^ gilU ? In ^ gills f 
Ja ^y^ gills ? • 

4. How much is | of a dollar ? A. $1. Is f ? ^. 1 and j 

«lf Isy? IsJ^? Is-V^? Is^^? Is^? 

<2« rrAa^ i^ ^A« finding how many whole things are contain 
ed in an improver fraction eaUed ? A. Reducing an improper 
fraction to a wnole or mixed number. 



I. James, by saving •j'g- of a dollar a day, would save in 33 

days W ; how many dollars would that be ? 

In this example^ as ^^ make 1 dollar, 
it is plain, that a^ many times as liS is 
contained in 33,^ 5o many dollars it is, 
IGis contained 2 times and 1 over ; thcU 

I iSf 2^^ dollars. 
Rule I. Wliaty then, is the rule for reducing an improper 
fraction to a whole or mixed number f A. Divide the numera* 
tor by tlie denominator. 



OPERATION. 

16)33 
A3\9. 2-j^ dollars. 



Mofre Exercises for Ike SUUe. 
. 2. A regiment of solcliers, consmning -} of a barrel of pork 
a day, would consume in 28 days ^ of a barrel ) how many 
barrels would that be ? A. &|- barrels. 

3. A man, saving ^ of a dollar a day, would 'save in 365 days 
■2^ ; how many dollars would that be .? A. $73. 

4. Reduce -^f-^ to a mixed number. A, 20^. 

5. Reduce ^^ to a mixed number. A. 72^ J. . . 
G. Reduce -^ to a mixed number. A, 4f . 

7. Reduce -^^^ to a mixed number. A. 12-fi. 

8. Reduce ^^f- to a mixed number. A. 13^' 

0. Reduce ^^^f^t to * mixed number. A. 23^^. 
10. Reduce ^ Jj^ to a whole number. A. 144. 

ir XZSnrz. To reduce a Whole or Mixed Number to 

an Improper Fraction. 

1. How many halves will 2 whcle apples mrJcer "Will 3 
Will 4? Will 6.? Will 20? Will 100.' 

2. How many thirds in 2 whole oranges ^ In S^ ? In 4 
In3.' In3J? In8.!» Inl2? 

10" 
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3. A Iafli6%di7ldiiig one whole apple unong his children, 

ffave tfaem | of an apple apiece } how many children were 
toere ? 

4. James, by saving i of a dollar a day, found, after several 
days, thai he had saved 1^ of a dollar ; how many 8ths did ho 
save ? and how many days was he in saving them ? 

5. How many 7ths in 2 whole oranges ? In 2f ? In 2f ? In * 

3f ? 

This rule, it will be perceived, is exactly the reverse of the 
]a0t,imd proves the operations of it. 



h In 30f of a dollar, how many Sths ? 
OPERATION. 

8 



240 =: the Sths iii30 dollars. 
3 = the8thsnnf. 



243 = ^. Ans. 

AviiK I. What, then, it the rule f&r reducing a mixed or 
whole number to un im^oper fraction f JSt,- Multiply the whole 
nnmher by the de'iommator of the fraction. 

II. Wkot do you add to the product f ^, The numerator . 

III. What is to he torttten under this result f Jl The de- 
BominatiMr. 

More Exercises for tJie Slate. 

2. What improper fraction is equal to 20^ ? A, ^^^ 
8. What improper fraction is equal to TJ^fJ .^ A, ^f-. 
4. What improper fraction is equal to 4f ? A, ^. 
6. What improper fraeti<A is equal to 12f ? A. •^. 

6. What improper fraction is equal to 16^? A. -^ff-. 

7. What improper fraction is equal to 17-ft- ? A. ^ff-' 

8. Vfitnt improper fraction is equal to 144-j^ ? A, ^f}^ . 

9. Reduce 20jfj pounds to 20ths. As -J^ of a pound =: 1 s., 
jl^ ssb2 s., the question is the same as if it had been stated thus * 
in 30£ 5 s. how many shillings ? A. ^f- = 605 shillings. 

. 10- In 14^ weeks, how many 7th8 ? A, ^^^ts! 101 days. 
11. In 26f p^eks^ how gnany 8ths ' A, ^b211 quarto. 
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• TorrcduceaFraction to its lowest Terms 

Q. When- an apple is divided into 4 parts, 2 parts, or f , are 

evidently j- of the apple : now, if we take if and multiply the 

1 and 2 both hy 2, we shall have } again ; why does not this 
maltiplying alter the value P A. Because, when the apple is 
divided into 4 parts, or quarters, it takes 2 times as many 
parts, or quarters, to make one whole apple, as it will take 
parts, when the apple is divided into only 2 parts, or halves : 
nence, multiplying only increases the number of parts of a 
whole, without altering the value of the fraction. 

Q. Now, if we take ^, and multiply both the 2 luid 4 by 2, yre 

obtain |- a= j ; what, then, is j- equal to ? «<fl. f-, or |-. 

<2. Now it is plain that the reverse of this must be true ; for, 

if W0^ divide both the 4 and 8 in f by 2, we obtain }, and, di- 
viding the 2 and 4 in f- by 2, we hate j* ; what, then, may be 
inferred from these remarks respecting multiplying or divid- 
ing both the numerator and denominator of the same fraction? 
Ji. That they may both be multiplied, or divided, by the same 
number, withoat altering the value of the fraction. 

Q. JVhat are the numerator and denominator of the same 
fraction eaUed f jSI. The terms of the fhiction. 

Q. What is the process of changing f- iiUo its equal ^ caU- 
edf A. Reducing the fraction to its lowest terms. 

Mental Exercises. 
1. Reduce } to its lowest terms 
'2. Reduce |- to its lowest terms. 

3. Reduce % to its lowest ttfrms. . . 

4. Reduce -^ to its lowest terms. 

5. Reduce i% to its lowest terms. 

6. Reduce ^ to its Icywest terms. 

7. Reduce 2/^ to its lowest tertoB. 

Operation by Slate illustrated. 

1. One minute is ^ of an hour, and 15 minutes are ^ y 

what part of an hour will ^^ make, reduced to its lowest terms ' 

(DERATION. How do you get the -Af in this example * 

o j9. By diviaing 15 and oO, each, by 5. How 

\ 15 _;^ _ 1 do you get th^^t A. By dividing 3 and 

V^~"i2~"4 12, each, by 3» How do you know that { 
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i$ reduced to ils lowest terms f A, Because there is no num- 
ber greater than 1 that will divide both the terms of j- without 
a remainder. 

From these illustrations we derive the following 

RUIiE. 

I. How do you proceed to reduce a fraction to its lowest 
terms f A. Divide both the terms of the fraction by any num- 
ber that will divide them without a remainder, and the quo- 
tients again in the same manner. 

II. ^671 is the fraction said to he reduced to its lowest, 
terms f A. When there is no number greater Uian 1 tnat will 
divide the terms without a remainder. 

M^t Exercises for the Slate. 

% Reduce ^ of a barrel to its lowest terms. A. -f. 

3. Reduce §f of a hogshead -to its lowest terms A. {-. 

4. Reduce -^^ of a tun to its lowest terms. A, -f . 

5. Reduce i^ Vfl ^ ^ ^'^^^ ^^ ^^ lowest temis. A, i^. 

6. Reduce ^|- of a gallon to its lowest terms. A,^, 

7. Reduce j^f of an inch to its lowest term;. A. j: 

H XZZVXZX. To multiply a Fraction hy, a Whole 

Number. 

1. If 1 apple cost I of a cent, what will 2 apples cost? How 
much is 2 times | ? 

2. If a horse eat ^ of a bushel of oats in one day, how many 
bushels will he eat in 2 days .^ In 3 days f How much is 2 
times 4 .? 3 times 4 ? 

3. William has f of a melon, and Thomas 2 times as much ; 

what U Thomas' part ? How much is 2 times i? 2 times |- r 

2 times ^ ? 3 times f ? 6 times -^ ? 

Q. From these examvles, what effect does multiplying the 
numerator by any mimher appear to have on the value of the 
fractiony if the denominator remain the same f A. It multiplies 
the value by that number. 

Q> 2.Unus iisi=^i: butf if we divide the denominator 4 

{in j^) by % we obtain ^ ; what effect, ihen^doei dividing thf rfc- 
namiruUor by any number have on the value of a fraction, if the 
numerator remain the flome i A. It multiplies the value by 
that number. 
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Q. What IB tiie reason of this ? A, Dividing the denomina 
tor makes the parts of a whole so many times larger; and, if 
as many are taken, as before, (which will be the case if the nu 
merator remain the same,) the value of the fraction is evident- 
ly increased so many times. 

Again, as the numerator shows how many parts of a whole 
are talien, multiplying the numerator by any number, if the 
denominator remain uie same, increases the number of parts 
taken ; consequently, it increases the value of the fraction. 

4. At -A- of a dollar a yard, what will 4 y^ds of cloth cost i 

4 times -fjg are j- jau-l of adoUar, Ans. Buty by dividing the d^ 

nominJUor of -^ by 4, as above shown, we immediately have } 
^ in its lowest terms. 

From these illustrations we derive the following 

BTJIiE. 

I. How can *you multiply a fraction by a whole numher t 
Ji. Multiply the numerator by it, without changing its denom- 
inator 

IL How con you shorten this process f A, Divide the de- 
nominator by the whole number, when it can be done without 
« remainder. 

* Exercises for the Slate. 

1. If a horse consume -^^ of a bushel of oats in one day, 

how many bushels will he consume in 30 days ? A. f j — ^ 
bushels. 

2. If 1 pound of butter cost -^ of a dollar, what will 205 

pounds cost? A. ^^^^=30^4=^ dollars. 

3. Bought 400 yards of calico, at f of a dollar a yard ; wnac 

did it come to .? A. -^^=$150. 

4. How much is 6 times -^ ? A. \ f — l-^^-. 

5. How much is 8 times {^ ? A. -\^/2_2f|»^f . 

6. How much is 12 times i\ ? A. ffs=6A=6f . 

7. How much is 13 times f ^ ? •^. VsV-^-^ ^- 

8 How much is 314 times | ? A. 4^=235ir=a35i-. 
9. How much is 513 times i^^? A. H!'^«326tV. 

10. How much is 530 times §i?A. 'Va^g^ 83§i, 

Divide the denominator in the following, 

11. How much if 42 times ij^? A, 11. 
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13. How maeh it 13 times f|^ ? A, W^^^H- 

13. How much is 60 times j^- } A, ^=2^. 

14. At 2^ doll&rs a yard, what will 9 yards of oloth cost ? 

9 timt8 2 0X9 18, a-ni 9 titMs \ art |s=l|-, whicht added to 18, 

makes lOl dollars. A. This proress is substantially the saym 
as 'IK XXVII., by which the remaining examples tn this ruh 
may be performed. 

15. Multiply 3i by 367. A. 1192|. 

16. Multiply 6j by 211. A. HSOf. 

17. Multiply 3^ by 42. A. 129f ^129j. 



♦.^ «• 



To multiply a Whole Number by a 
Fraction. 



Q. When a number is added to itself several times, this re- 
peated addition has been called multiplication ;^ but the term has 
a more extensive application. It oflen happens that not a 
whole number only, but a certain portion of it^ is to be repeat* 
ed several times, as, for instance, If you pay 12 cents for a me<- 

on, what will j- of one cost .' ^ of 12 cents is 3 cents ; and to 

get j, it is plain that we must repeat the 3, 3 times, making 9 
cents, the answer ; when, then, a certain portion of the multi- 
plicand is repeated several times, or as many times as the nu- 
merator shows, what b it called .' A. Multiplying by a fraction. 

Howmuch isiofl2.'» fofl2.? •tof20.? fof20.?"Jcf 

8.? iof8.>iof40? fof40.? |of40.? fof40? 

Q. Wa fbund in Multiplication, ? X., that when two numbers 
are to be multiplied together, either may be the multiplier , 

hence, to multiply a whole number by a fraction, is the 8am« 
as a fraction by a whole number ; consequently, the operaticxiS 
of both are the same as. that described in % XX VII. ; what, th^n; 
is the rule for multiplying a whole number by a fraction ? (For 
answer, see H XXVII.) 

Exercises for the Slate. 

1. What will 600 bushels of oats cost, at -/^ of a aoUai a 
bushel? A. $112^. 

2. Wha^ will 2700 yards of tape cost, at | of a dollar a 
-. yard.? ^.-$337^^. 

3. Multiply 425 by 5^. A. 2210. 



FRACTIONS. in 

4. Multiply 272 by 15f . A, 4284. ♦ 

5. Multiply 999 by 2l|. A, 21201. 

6. Multiply 20 by 6^ 4^ 10^ j- 

ir XXi. To divide a Fraction by a Whole Number. 

1. If 3 apples cost | of a cent, what will 1 apple cost ? How 
much is l-s-ft ? 

2. If a horse eat ^ or }- of a bushel of meal in 2 days, how 
much will he eat in one day ? How much is ^-r-2 ? 

3. A rich man divided % of a barrel of flour among G poor 

men ; how much did each receive ? How much is f t-6 ? 

4. If 3 yards of calico cost § of a dollar, how much is it a 
yard ? How much is §-*-3 ? 

5. If 3 yards of cloth cost -^^ of a dollar, how much is it a 
yard? ^ 

The foregoing examples have been performed by simply di- 
viding their numerators, and retaining the same denominator, 
for the following reason, that the numerator tells how many 

pa^ts any thing is divided into > as, \ are 4 parts, and, to divide 
4 parts by 2, we have only to say, 2 in 4, 2 times, as in whole 
numbers. But it will often happen^ that the numerator cannot 
be ezactl]^ divided by the whole number, as in the following ex- 
amples. 

6. William divided | of an orange among his 2 little 
brothdls ; what was each brother's part ? 

Wt have seen^ IT XXX'Jll.jthat the value of the fraction is not 
alttred by multiplying both of its terms by the same number ; . 

hteDCe, ;2-X2==|-, JVoio, § are QpartSf and IVilliqm can give 

3 parts to each of his two brothers; for 2 in 6, 3 times, A.^of 
an orange apiece. 

Q. In this last example, if (in i) we multiply the denominator 

4 by 2, (the whole number,) we have f , the same result as be- 
fore ; why is this ? A. Multiplying the denominator makes tho 
parts so many times smaller; and, if the numerator remain 
Uie same, no more are taken Han before ; consequently, the 
value is lessened so many times. 

From these illustrations we derive the following 

1. Wlien the numerdloT can be divided by the Khole number 
without a remainder i how do you proceed f A. Divide the m 
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mentor by the whole ntimber, writinf the denomfaiator under 
the quotient. 

II. IVhen the numerator e^mnot be thus divided, how do> if&u 
proceed f A. Multiply the denominator by the whole number, 
writing the result under the numerator. 

Exerckesfor the SkUe. ' 

1. If 8. yards of tape cost -^ of a dollar^ hoW much is it » 
jfj[d ? How much is -fg-iS ? 

2. Divide | by a , A, ^4^3 . 

3. Divide -^ by 6. A^ ^4^4^. 

4. Divide 2^ by 8. A, f}y 

5. Divide ^ by 8. (Divide the numerator.) A. ^. 

6. Divide 2^5? by 4. A. ato— 1?1 > 

J^Tote. When a mixed number occurs, reduce it to an im- 
proper fraction, then divide as before. 

7.. Divide $6f among five men. A. Gjj^ . V -^gggf&aalj^ 

8. Divide 2-H by 4. A. ih 

a Divide 16S by 5. A. W^^U- 

10. Divide SSsV by 2« A. iM=li^ 

11. Divide 8f by 6. A. ff==lil| 
13. Divide 114i by 280. A. T^j\y. 

IT 3X1. To multiply one Fraction by another. 

1. A man, ownhjg -| of a packet, sells J of his part ; What 

part of the whole packet did he sell ? How much is # of -I .^ 

3 X 5 » 15 

Ty "8 s» 32 *^"*' "^^^ reason of this operation will appear fkom 

the following illustration. ^ 

Once i is i, and ^oi^i^ eiMently i divided hy 4, which is 
done, ? XL., bif multiplying ike denominator 8 hy uie 4, making 

32 ; tfiat is, J of l—^ . 

^S^^^j if i of i he Ts^f, then i of ^ wiU he 5 times^aa 
much, tJtat is, ■^. , • • 

Again, if ^ ©/ 1 he A, then i wUl he Z Hms A«^ 
ins.^ as htfore. 
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lAa tb&w meeesa, hy clooe iiuipection, wS be %vnd ta 
COBBUit in muIUplying together the two niunerators for a 
new numerator, and the two denominators for a new de 
nominator. 

Should a wbok nAmber occur in any example, it may bo 
reduced to an improper fraction, by placing the figure 1 under 

it : thus 7 becomes -} ; for, since the yalue of a iraction 
' (H XXXIV.) is the numerator divided by the denominator, th& 

yalue of {- is 7 ; for, 1 in 7, 7 times. 

From ihese illastrations we derive the following 

Q. Bow do you proceed to muUiply onefnutkn ky tmither f 
A, Multiply the numerators together for anew numerator ; andt 
the denonunators together for a new denominator. 

Kote,* If the fraction be a mixed number, reduce it to an 
mlpiopey £raotioa^then»proceed af befiire.^ « 

Merdci Exercises, 

2. How mucb is ^ of ^ ^ 6. How much is ^ of j-..' 

3. now much is j- of j^ f 7. How much is f of ^ .' 

4. How much la } of -f . ? ^. How much is y^ of i^ ? 

5. How much is -| of ^ ? 9. Sow much » j^ of x^' 

O, WkM W4 0ueh frattions as these sometimes etdUdf 
A, Umnpound Fractions. 

Q* Ji^ua does the word oi* denote t A. Their eontinnal mnl- 
tlpUeation into each other. 



3. Ho 
^ 3. Ho 



Exercises Jar the State, 

1. A man, haying i^ of a Victory, s^d } of lis port > 
what part of the whok did he sell .' How much is } of -^ ' 

2. At 3^ of a dollar a yard, whot will f of » yaid of clolli 
cost ? How much is j?^ of ^ .' A.' ^. 

a Multiply! off by f jt,^^^^^^^ 

4. Muitiply i of i by |. A. A W?- " .. 

5. Muhipfy-A-of^^rbyi. A 18^/^. '^ 

11 
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6. Multiply m by f A im-- U 9 ^ iU' 
JV*0C«. ir the denominator of any fVarttion be eaual to the nuiiMrator of 
any other fraction, the^ may both m dropped oa tlie principle explained io 

ir XXXVII.; thus ^ of ^ of 4 may be ehortened, by dropping the nameraUn 
3, and denominator 3.; the remaining lerme, being mukipUed togetiier, wiU pro- 
duce tite fraction required in lower tenm, thos : ^ of j- of 6j^? of A 

* 

The answers to the foUoioing examples express the f factum 

in its lowest terms. 

7.'How much is J- of -^ of f <^ f ? -^ • A- 

8. How much is f of ]}- of ^ ? •^^ -A* 

9..HowmuchM5j^time«5^f, j9. 30;t* 

10. How much is 16^ times 16^ ? M. 27^^. 

11. How much is 20i\ times J of "J.^ Ji. ^^«3f|» 

« 

HZXiZZ. 'To find the Least Cominon Multiple of 

two or more numbers. 

Q. 12 \a a number produced by multiplying 2 (a fiictor) by 
some other factor ; thus 2x6=li2 ; what, then, may the 12 be 
called? ^. Tlie multiple of 2. j 

^. 12 is also produced by multiplying not onhr 2, but 3 anc ^ j 
r>, hkewise, each by some^ther number ; thus, 2x6Bal2; 3X^ 
=12 ; Gx2aBsl2 ; when, tnen, a number is a multiple of sevo- 
rul factors or numbers, what is it called? j9. The ccamoi 
miiltipfe of these factors, 

^. As the common multiple is a product consisting of tw4 
or more ftictora, it fellows that it may be divided by. each «A 
. thcbc factors without a remainder ; now, then, may it' be d^ 
tcrmined, whether one number is a common mu]ti]^o of two (y 
more numbers, or not ? A, It is a common multiple of thes * 

numbers, wlien it can be divided by each without a remdindei . \ 

Q. What is the coiumon multiple of 2, 3, and 4, then ? ^.2*. 

Q. Why ? j3. Because 24 can be divided by 2, % and 4, witl 
nut a remainder. 

Q. We can divide 12, aIso,by^, 3, and 4, without a reman 
dcr ; what, tlien, is the least number, that can be divided by , 

or more numbers, called ? A. The least common multiple o ] 

tliase nunihers. 

Q. It sometimes happens, that one number will divide sevi 
ral other numbers, without a remainder ; as, for instance, 3 wi 
divide 12, 18, and 24, ^without a remainder ; when, then, aev» 
ral numbers can be thus divided by ono number, what is tk 
number called ? .i. The common divisor of those nombert. 
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Q. 12, IS, and 24, may be diyided also, each, by 6, even , • 
wbat, tben, is the greatest number called, which will divide 2 
or more numbers without a remainder ? J?. The greatest com- 
mon dijisor.** 

1 I* 

* In IT XXXVII., in reducing fractions to their lowest terms, we were 
sometimes «ibii«eil. in order to do it, to perform several o))eratioiis in dividing ; 
but, had we only known tlie greatest common divisor of butti terms of the 
Oaction, we might have reduced them by simply dividing once ; hence it may 
•ometimes be convenient to have a rule 

To find th§ grtateH eommon dlvinar oftw or were mMmhtra, 
1. What is the greatest common divisor of 73 and 84 ?: 

OPERATION. la this example, 72 is contained in 84 1 time, 4nd 

13 remaining } 72, then, is nut a factor ut' 64. 

Again, if 12 bo a factor of 72, it must inUn hti a 
factor of 84 j for, 72+12=84. By dividi^ig 72 by 
JS, we do find it to be a factor of 73, (for 7^-5-1'^ 
= 6 with no remainder ): therefore 13 is a com- 
mon factor or divisor of 73 and 84; and, a« the 
^eatest common divisor of two or more nuiirbcrs 

never exceeds their difference \ so 13, the difference betwofln 84 ai)d 7S, niu^t 

be the greatest common divisor. 

Heneo, the following RuLp. Divide the greater niimter if the lets, and, 

if there be no remainder ^ the less numbtr itself m the common 'dmjitr ; but^ {f 

L\fre be a remuinderf divide th* divisor by the remainder, alwufs Avidinff the. 

lest divisor by the last remainder , till nothing retnaini the last divisor w the 

dtTismr sought. 
JVote. If there be more numbers than two, of which tlir greatest common 

divisor b to be found, find the common divisor of two of them first, and then 

of iluit eonunoQ divisor, and odo of the other numtiors, and so on. 

3. Find the greatest eommon divisor of 144 and 133. J9. 13. 

3. Find the greatest common divisor of 168 and 84. A, 84. 

4. Find ibe greatest conunon divisor of 24, 48, and 96. Ji. 34. 

Lot us ofply this rule to redmAng frattions to their lowest terms, 

Sm IT XXXVII. 



78 )84 (1 
73 

13; 72 (6 
72 

A. 13, ceMMen <t»- 



6. Reduce .}4^ to 
itff lowest terms. 



In this examplSy by using the eommon dtvi 
sor, 12, found in the answer to sum JVo. 3, we 
have a number that will redueo the fraction to 
ks lowest terms f by simply dividing both terms 
but once. 



AfUfT tkt same mannor perform thofbttowing examples, 
6 Find the eommon divisor of750 and 1000 ; also reduea -f^xf to its Umt* 
est tonnt. A. 850, and ^. 

7. Seduce ^|^ to iu lowest terms. A. ^. 

8. 'Reduce -fj^^ to its lowest terms. A. f^> 

Should it he preferred to reduce fVactio^.i to their lowest torms by 
IT XXXVII., Xbe following rules may be found serviceable. 

Any number ending with an eVen number or cipher is divisible by 9. 

Any number ending with 5 or is divisible by 5 } abo if it end in 0, H ie 
divisible by 10 



n$ ARITHMETIC. 

1. Wliti is ths letrt eoramon multiple of 6 and 8 ^ 
urSRATTON. 

2)6. 8 



3.4 



In this example, it will be peresived that thM 
divisor 2 is a/aetor, both of 6 and 8, and'^utt 
dividmg Q by H gives its other factor 3 (for 
6 I 2 — 3 ) ; likewise dividing the 8 ^y 2 gives its 
other factor A {for 8^-2a=4); consequently ^ if 
the divisors arid quotients be multiplied together , their product 
must contain aU the factors of the numhers 6 aTid 8 ; hence this 
product ts the common mtdtiple of 6 and 8, and, as there is no 
othef number greater than I, that will divide 6 and 8, 4x3x2 
33624 wUl be the least common multiple of 6 and 8. 

JVbte.^ When there are several numbers to be divided, should 
the divisor not be contained in anv one number, without a 
Temainder, it is evident, that the divisor is not ^ factor of that 
number ; consequently, it may be omitted, and reserved to be 
divided by the next divisor. 

2. What is the common multiple of 6, 3 and 4 ? 
OPERATION. 



3)6 . 3 . 4 

2)2 . 1 . 4 

1.1.2 
Jbi#.3X2X2»12 



in dividing 6, 3 and 4 by 3, 1 find that 
3 is not contained in 4 even ; therefore, 1 
write the 4 down toUh the quotients^ qf'ter 
which I divide by 2, as before. Thon^ the 
divisors and quotients , multiplied togeth" 
er,thus, 2x2X3=12, .^n«. 



From these illastrations we derive the following 

I. How, do y&u proceed first to find the least commtm multiple 
of two or more nunAers t A, Divide bv any muiber that will 
divide two or more of the given numbers 'vnthout a remain 
der, and set the quotients, together with the undivided mum 
bers, in a line beneath. 

II. How do yon proceed with this result f A. Continue divi 
din|^, as before, till there is no number greater than 1 that will 
divide two or more numbers without a remainder ; then multi« 
4>lyinff the divisors and numbers in the last line together, will 
;give toe least common multiple required. 

Mofr^ Exercises for the Slaie» 

3. Find the least common multiple of 4 and 16. A, 16 

4. Find the least common multiple of 10 and 15. A. 30 

5. Find the least common multiple of 30, 35 and 6. A. %10 

6. Fixld the least common multiple of 27 and 51. A. 450 
.7* Find Uie least common multiple of 8, 12 and 8. A» M. 
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8. Fbd tha leait eommon mBltiple of 4, 12 ajad 30. ^. 60. 

9. Find the least common multiple of 2,7, 14 and 49. ^. 96. 

H XZJDCXa. To redtit^e Fractions of different Denomi- 
nators to a Common Denominator. 

Q. When fihictions have their denominators alike, tlie^ may 
be -jidded, subtracted, &c. as easily as whole numbers ; for ex- 
ample, i and f are f ; but in the course of calculations by 
numbers, we shall meet with fractions whose denominators 

are unlike ; as, for instance, we cannot add, afl above. { and | 
togrether ; what, then, may be considered the object of reducing 
fractions of different denominators to a common denominator ? 
«^. To prepare fractions for the operations of addition, sub- 
traction, &.C., of fractions. 

Q. What do you mean by a common denominator.^ Jl, 
When the denominators are alike. 

1. Reduce i and ^ to a common denominator. 
OPERATION. 

Numer. 2X6=12, new numer. 
Denom. 3X6=18, com. denom. 

Numer. 5X3=15, new nnmer. 
Denom. 6X3=18, com. denom. 

terms of^ly^f the denominator of § ', and, as both the terms of 
e€uh fraction are mtdtiplied by the same number , consequently 
the value of the fractions is not altered, M XXXVII. > 

From these illustrations we derive the following 

RULE. 

1. What do you multiply each denominator by for a new de- 
nominator f A. By all the other^enominators. 

II. What do you multiply each numerator by for a new nu- 
merator f A. By the same numbers (denominators) that I 
multiply its denominator by. 

J^ote, As, by multiplying in this manner, the same denomi 
nators are continually multiplied into each other, the process 
may be shortened ; for, faaving^ foimd one denominator, it may 
be written under each new numerator, ^his, however, tlia 
intelligent pupil will soon discover of himself ; and, perhaps, it 
\m best he should. 1|^ 

More Exercises for the Slate, 

2. Reduce j^ and ^ to a common denoniinator. Ji, f^ t }}• 



In performing this 

example, we take %, 
and multiply both its 
terms by the denom 

inator of f ; also, toe 
multiply both the 
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3. Aeduoe ^ and f to a common denominator. A. ^ > ff . 

4. Reduce \ and -ff- to a common denommator. A^xk^ w* 

5. Reduce f ] f and ^ to a com|non denominator. 

6. Reduce j, f^ and -^ to a eonmon denominator. 

Compound fractiona nraat be reduced to simple fractions be« 
> fore finding the common denominator ;^dso the fractional parts 
of mixed numbers may first be reduced to a commen d^oonu- 
nator, and then annexed to the whole numbers. 

7. Reduce j* of $ and ^ to a common denoalinator. 

. 8. Roduee 14 j^ and f to a common denomluat(Mr. 

A' l4l ' It- 

9. Reduce lOf and ^ of ^ to a common deno«iuM.tor. . i 

A. lOff ' 4|. 

10. Reduce 8j^ and 14^ to a common denominator. 

Notwithstanding the prec<^ing rule finds a common denomi- 
nator, it does not always find the least common denominator. 
But) since the common denominator is the prodtict ef all the 
given denominators into eiich other, it is phon, that this prod- 
uct (IT XLII.) is a common multiple of all these several denom- 
inators;' consequently, the least common multiple foimd by 
If XLII. will be the least common denominator. 

11. What is the least common denominator of $, ^ and j- ? 

OPERATION. 

Now, as the denominator of each fnu> 

tion is fiths., it is evident that the numer- 
ator must be proportionably increased; 
that ia, we must find how many 6ths each 
fraction is; and. to do this, we can take 

ifi^9aAi of the 6ths., thus: 



3)3 . 6 . 2 

2)1 .2. a 



1.1.1 

Am. 2 X3=6 
§ of 6 8ss4, ike nttB numerator j written over the 6 sbb ^. 
f of 6 = 5, the new numerator j written over the 6, = f 
i of 6 = 3} the new numerator j written over theO.^ss^. 

Henoe, to find the least common denauuiiiitor of aoTeral 
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fraetioM, jEfu2 the least common muUvple of ilU dii^minatorSf 
fdt'tke common den&minator^ which, inuUtpUed ty each frac 
tian, tbiUgite the neta ntiiturator for saUfmetion, 

IfL Reduce } and J to the least comnUIti denominator. 

13. Reduce f and -^ to the least common denominator. 

14. Reduce 14. |- and 13^ to the .least common denodfinator 

''^' A. 14iJ, 13 A. 
Fjactions may be reduced to a common, and even to the 
least common denominator, by a method much shorter than 
■eitiier of the preceding, by multiplying both the terms of a 
^fraction by any number, that will make its denominator like 
the other denominators, for a common denominator } or by di 
yiding both the terms of a fraction by any numbers that wil 
4nake the denominators alike, for a common denominator 
This method oftentimes will be found a very convenient one in 
practice. 

Reduce i and f to a common, and to a least common, de* 
nominator. 

1^X2=1; tli:en f «nd f=eomm(m detummatory A. 

2)4^=i ; then f and ^=ileast common denomincUoTy A. 

In thb example both the terms of one fraction are multiplied, 
tuid both the terms of the other divided, by the same number^ 
•oonsequently, (H XXXVII.,) the value is not altered. 

Reduce -^ and i to the least common denominator. 
Redacc'*f\fyV and J to the least common denominator. 

^■i> i- 

Reduce -f^ and rff to the least common denominator. 
Reduce ^ and r^ to the least common denominator. 

ADDITION OF FRACTIONS. 

If ZXiIira 1. A father gave money to his sons as follows, 

to William j- of a dollar) to Thomas f , and to Rufus f ; how 

•much is the amount of the whole ' ^ow much are i^ §> and f > 
added together.' * 

3. A mother dlndes a pisf into 6 equal pi\9cev, or partsi and 
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giyefl f to her fon, and f to her dauffhtar; how xntteh did ih* 
give away m all ? How much are § and % added together? 

3. How much are ^4* "S 4^^ •' 

4. How much are -ft- 4" A + A? 
6. How much are A + iV 4" tV -^ 

0. How much are t^ + ;^ + j^ ? 

When fractions like the above have a eommoli denominator 
expresBing parts of a whole of the same size, or value, it ie 
plain, that their numerators, being like parts of the same whole, 
may be added as in whole numbers ; but sometimes wo shall 
meet with fractions, whose denominators are unlike, ae, foe 
example, to add i and ^ together. These we cannot add as 
they stand ; but, by reducing their denominators to a commea 

denominatory by IT XLUI., they make ^ and -f , which, added tfO- 

l^ether as before, make f , ^ns, 

1. Bought 3 loads of hay, the first weighing 19f cwt., the 

•econd 204- cwt. and the third 22f cwt. : what was the weight 
of the whole.'* 

f } ii % reduif^to a common denominatoTf art equal to |^| 

w and ^% I, these^ joined to their respective whole numbers jffi'we 
ikefoihtcing expressions, viz. 

By adding together oU the GOths, vis. 

45, 12 and 40, we have {{^ «= lf^ ; then 

writing the ^ down, and carrying the 
whole number, 1, to the amount of the 
column of whole numbers, makes 62, 

whdch,joined with |^, makes CQ^i, »ins, 

2. How much is 4^ off, and |, ac^ded 
together P ^ ^} =ss | ; then § and §, reduced to a commot de- 

nominaior, give ^ and j^, which, added together as before^ 

give §i =». i 2^f , ^ns. 

From these illustrations we derive the following 

RULE. 

J. How do you prepari fractions to add them f Ji. Reduce 
compound fractions to simple ones, then all the f^Mtions to a 
common or least common denominator. 

II How do you proceed to add f A, Add their numeratoni. 



OHSRATION. 
Cwt. Cwt. 

22§ = 22|^ 
Ans. 62p cwt. 



<v. 
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More Exercise for the l^.ute, 

3. What is the amount of 16j yards, 17-i- yds. and 3^ yards ' 
*. 37^. 

4. Add together % and ^. ^. 1-^. 

5. Add together f » f and -jV- •^. 2f |f . 
' 6. Adil together -ft^, f and J. v?. iHJ. 

7. Add togetlier 14 J and lo^. A. 30^-. 

8. Add together i of ^ and f ^f i- ^. i||- 

, 9. A<W together 3i> i off, afej i- -j4. 4-^. 

SUBTRACTION Ofr FRACTIONS. 
^ ■ • , 
H XXaTT* 1. 'William, having | of an orane^, gave ^ to 
Thomaff;. how much had he left? How much ooes ^ firom | 
leavo ? 

2. Harry had | 6f a dollar, and KufUs | ; wh&t part of a dol- 
iar has Rufus more than Harry ? How much dyes { from ) 



«aye ? 



3. How much does -}-f from |-^ leare .> 

4. How much does H from H leave * 
J». How much does f\ from -j^ leave .? 

6. How much does iVV from -fi^ leave ? \ 

fVom the foregoing examples, it appeitrs that fractions may 
be subtracted by subtracting their numerators, as well as added, 
imd for the same reason. 

1. Bought SOf yiirds of cloth, and 8<4d li^ yards > how much 
remained unsold ^ 



{DERATION. 

] and I, reduced to a com 
mon denominator, make 

^ and Tpy ; then, 
205 = 20,^ 

4}^ yds^y Aiiig. 



In this exafitplCf %oe cannot take 

-^from ^fbutf by borroumtg 1 

(unit), which is -fj, tee can pro' 

ceed thus : ^f and -fy arc Hffrom 

.tQhick taking -^j or 9 parts from 
^i^jpartSf leaves 11 parts , thai iSf 

'wV then^carrying 1 (unit , for that 
which I harrowed) to 15, makes 16 ^ 
tJieny IG from 20 leaves 4, whickf 

joined with^, makt9 4-^, .^lu. 



I» ARITJEIMETIC. 

5. From f take i, f and i, reduced to a edtnmon denomina 
tor, give a and ^ j then, ^from ^ leaves ^, w^. 

From these illustrationg we derive the following 

RULE. 

1. What is the ruU f A. Pirepare the fractions ae in addition': 
then, the diflforeaee of the namerators, written oyer the denon: 
inator, will give the difference required. 

More Exercises for the Slate* 

2. From Jf take i. A. ^. 

3. From |i take ^. A, ^. 

4. From ^ take ^. A. ^. 

6. From J tal^e f . A. H- 

6. Irom m take f A. l-ffg. 

7. From f of | take f ^. |}. 

8. Frbm J of ^ff take J of A. ^' •^• 

9. From Idj- take f of 19. A, V»6f. 



DIVISION OF FRACTIONS. 
^ XLVX. To divide n Whole Number by a Fraction. 

Lest jrou may be surprised, sometimes, to find in the fullowinff 
examples a quotient rery considerabW larger than the dividend, 
it may here be remarked, by wa^^ of illustration, Uiat 4 is coor 
tained in 13, 3 times, 2 in 12, 6 times, 1 in 12, 12 times; and a 
half (I) is evidently contained twice as many times as 1 whole; 
that is, 24 times. HeDCe, when the divisor is 1 (unit), Ms quo- 
tient will he the same as the dividend; when the divisor is more 
than 1 (unit), the ^wotient will he less than the diviaend; tend 
when the divisor is less th*m 1 (unit), the quotient will he more 
than the dividend, 

1. At } of a dollar a yard, ho*r many yards of"«loth can you 

buy for 6 dollars f 1 dollar is J^, and 6 dollars are 6 times |> that 

Is, ^ ; then f or 3 parts are contained in ^, or 24 parts, as 
nuay timesa«disooiit8inedi]i24;thatis,8tuiiea «^. 8 yards. 
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im ths foregoing examphy the 6 wis *Jir$t hrovjgkt mto 
4ik8, or quarters^ by multiplying it by the denanunator of 
the ditisoTf thereby reducing it to parts of equal size witn the 
divisor; hence tee derive the following 

RULE. 

I How do you proceed to divide a whole number by afraC' 
tionf j9. Multiply the diyidend by the denomiaator of tho 
dividing fraction, and divide the product by the nuBMrator. 

Exerdaesfor the Slate, 

2. Ai-f^of tk dollar a bushel, how many bushels of rye ean 
I have for 80 dollars ? 



OPERATION. 

80 dividend. 
16 denominator. 



480 
80 



In this example, we 
see more fuDy illustrated 
the fact that division is 
the opposite of multipli- 
cation ; for, to multiply 

80 by ^^ we should 
multiply by the numcr-' 
ator, and divide by the 
denominator, IT XaXIX. 



Nuaier. 6)1280 

Qtiotienty 266 bushels. Arts, 

3. If a fSunily consume } of a auarter of flour in one week, 
how many weeks will 48 quarters last the same family f 

Jl, 128 weeks. 

•4. If Tou borrow of your neighbour ^^ of a bushel of meal 
at one time, how many times would it take you to borrow 96 
Dushels ? J: 960 times. 

5. How many yards of cloth, at -^ of a dollar a yard, may be 
boaght for 200 dollars ? ^. 1000 yards. . 
' 6, How many times is ^ contained in TJO ? ^, 140, 

7. How many times is B^ contained m«^(30 ^ Red^teS^ to au 
improper fraction. A, 36. * 

8. Divide 620 by fii^r •^. 75 J. ' ' 

9. Divide 84 by JfJ. A, 160. ' ' 

A. 20f . 
A. 36t^. 



10. Divide 92 by 4 J. 

11. Divide 100 by 2i 

12. Divide 86 by 15j. 






13. Ilow many ro<ls in 220 yards ? A, 40 totht^ 



f 
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14. How many tq. rods in 1210 sq. yards? A. 4K) sq, ro^ 

15. How many barrels m 11^ gallons ? A. 40 barrels. 

IT ZXaVZZ. To divide one Fnuction by another. 

1. At ^ of a cent an apple, how many apples may be 
bought for :^ of a cent ? How many times j^' in ^ ? How many 

times ^ in ^ ? 

2.. William gave f of a dollar for one orange ; how many- 
oranges, at that rate, can he buy for f- of a dollar ' How many 

for I of a dollar ? . For ^ f For V ? For V ? Tor V ^ 



Hence we see that fractions, having a common denomina- 
tor, may be divided by dividing their numerators, as well as 
subtracted and added, and for the same reason. '^ 't 

i. At I of a dollar a yard, how many yards of cloth may- 
be bought for t of a dollar ? 

OPERATION. 
Rtdutmg the fractions i and ^to a 
commmi denominator , thus : — 

* f 



Then -j^ is cowtairted in -f^ *» «ME?iy 
times as A is contained in 9, es 2\^ 

•^* ^i yards. 



In this elample, as 
the common denomi- 
nator is not used, it is 
plain that we need not 
find it, but onlymulti^ 
ply the mmierators by 
the same numbers asi 
before. This will be- 
found to consist iii' 
multiplying the nu- 



merator of the divisor into the denominator of the dividend, and: 
the donoramato" of the divisor into the numerator of tiie divi- 
dend. But it will be found to be morvr convenient, in practice,, 
to invert the divisor, then multiply the upper terms together 
for a numerator^ and the lower terms for a denominator;, 
thus, taking the last example ; 

J- and i, by inverting the 

divisor f become f- and ^; 

then, f ^J=|=5i yards, 
as before, Ans, 



Proof, f*, the quotienij mul- 
tiplied by ^ the divisor, thusy 
^^^1 gives i^s=i the divisor. 



From these illustratious we derive tie following 

» . IIow do you proceed k> divide one fraction by another 7 
A. I invert the divisor, then multiply the U|)per terms together 
kte. for a new numerator, and the lo^per for a new denovainator. 



rBACTIONS. 1» 

JVb/e. MkM numbers must be reduced to improper frac- 
tions, and compound to simple terms. 

Proof. It would be well for the pupil to prove each result, 
aS in Simple Multiplication, by multiplying the divisor and 
quotient together, to obtain the uividend. 

Mcfe Exercises for the Slate, 

2. At ^ of a dollar a peck, how many pecks of salt may bd 
bought for { of a dollar ? A. 4f peeks. 

3. Divide ^ by ^. A. ff=2 

4. Divide I by ^- -^^ -^F=2lf . 

5. Divide It by ■^, A, 3^. 

6. Divide 9^ by i of |. j^. 37. 

7. How many times is -J- contained in j- ? A. \\, 

8. How ma&y times is -^ contained in ff ? A. 2-{-|t' 

9; What number multiplied by* ^ will make -^^ .? A, 2jf . 



REDUCTION OF FRACTIONS. 

It will be recollected, that in Reduction (IT XXIX.) whole 
niunbers were brought from higher to lower denominations 
b^ multiplication, and from lower to higher denominations by 
division ; hence, fractions of one denomination may be reduced 
to another after the same manner, and by the same rules. 



To reduce Whole Numbers to the 
Fraction of a greater Den6mination. 
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1. What part of a bushel is 3 pks. 4 qts. ? 
OPEEATION. • 

1 bu. 3 pks. 4 qts. 

4 8 



4 24 

8 4 



1 bu. = 32 qts. ; and 3 pia 

4 9t«.B=2d ^£5. Then, as 

32 9<^. mo/ce 1 bushelj 1 ^t. if 

y^ of a bfuhdf and 28 ^te 

28 times ^(^p==ff=J ftu 
.^TU., the same asoefore. . 



32 Denam. 28 Numer. 
Then ff=^j -4«5. 

From these illustrations we derive the following 

BUL.E. 

1. HotD do you obtain the mumeraimf A. Briig the giyen 
denorainations to the. lowest ■ denomination mentioned for & 
nimerator. 

II. How do you obtain the denominator f A. Bring 1 (or 
an integer) of that higher denomination into the same oenomi* 
nation for a denominator. 

3^re Exercises for the Slate, 

2. What part of l£ is 2s. 6d. ? A. A%=4- 

3. What part of 1 cwt. is 3 qrs. 15 lbs. 14 oz. ? A. Jf f. 

4. What part of 1 yd. is 3 qrs. 3 na. ? A. if. 

5. What part of 1 bu. is 3 pocks, 7 qts. 1 pt. > A, fj-. 
G. What part of 1 tun is Igal. qts. 2 pts. 1 gil. ? A. ail jj ; 

7. What part o^ 15 pipes is 25 gals. ? A. -g-f b* 

8. What part of 2 m. is 7 fur. 11 in. 2 b. c. .' A. HMi 
J). What part of 1 mo. is 19 days? A, -J^. 

10, What part of 1 mo. is 25 days, 13 hours .? f^. 

n. Wiiat part of 1 mo. is 22 dayb, 15 h. 1 min. A, HiH 

^ SrXiZX. To reduce a Fraction to Whole Numbea 

of Iqss Denominations, 

OR, 

To find the Value of a Fraction. 

* 

1. How much is i of a shilling? How much ^^ of a lb 
•5^^ of a lb. ? i:\ of a lb. .? \^ of a lb. ? -ff of a lb..? ^oil^t 
«facwt.? ^? A? W If? Jan hour? i? |-^ 



PRACtlONS, 

Operation by SkU^iUustratecL 

1. What is tlie value of ^ of a p(>imd ? 
OPERATION. 

Ntaner, 5 

20 s. 



137 



Denoflt. 6)100(168. 
6 



16 s. 8 d. Arts. 



40 
36 

4 
12 

6)48(8 d. 
48 



How do uou prficted in 



this examjnef ami wityf 

./^.A8li:=S08.,f ofone 

pound is the same as | uf 

206., and. toffetf of2()) 
we multiply the numera- 
tor 5 and 20 together, 
making 100 ; which, di* 
vided by the denominator 

6, gives 16 8. and |- of ano- 
ther shilling remaining 

This 1=1 of 12d.; then, 

tofl2d.==8d. 



From these illustrations we derive the following 

RULE. 

I. What do you muUiply the numerator hyf A, By as many 
of the neipt denomination as make one of that ; that is, pounds 
by what make9 a pound, ounces by what makes an ounce, as in 
reduction of whole^numbers. 

II. What do you dvoide the product by f w9. By the denomi- 
nator. 

III. If there he a remainder, how do you proceed f A» Mul- 
tiply and divide as before. 

MoTt Exercises for the Slate. 

2., What is thfe value of | of a cwt. ? A. ^qrs. 

3. What is the value of | of an acr^ J »A. 1 ^ood, 13} rds 

4. What is the value of JJ of a poutd Troy .? A, 10 az. 8 
pwtA. 16^» 

5. What is the value of f f | of a hhd. ? A, 49 goXl(m» l^ 
qts. 

6. What is the value of J^ of a pound avoirdupois ? A.\ lb, 
HUi oz. 

7. What is the value of f8^ of a hogshead ? A. 50 galUn*. 

8. What is the value of -^ of a day ? A, 16 ft. 26m, 55^ 9». 



1» ARITHMETiq. 

IT Ii«, To reduce Fractions of a higher Denomina- 
tion into lower. 

TFe haoe seen- (IT XXXVIII.) thai fractums are rndti- 
plied by multiplying their numerators^ or dwiding their 
denondnators. 

1. Redace yj^y £ to the fraction of a penny 



OPERATION. 

Numer. X 

20 s. 

20 
12 d. 



Ifewnvmer. 240 

Then, 240 ,, , 
r, "77^:: = id. Ans,, 

Denom. 480 ^ ' 



In this exampUf we multiply 

the 1 , in j-Jtj- as in Reduction 
of whole numbers, viz., pounds 
by what mukes a pound, shiU 
lings by what makes a shilling, ' 
&c. But this operation Tnay 
be expressed differently, thus ; 

^x20xi2=fM«id.; 

or, by dividing the denomina- 
tors thus; :j-|iy -f- 20 aEx ^V "*" 
12 = iJ-d., ^ns., as before, in' 
its lowest terms. 



RULE. 

How, then, would you proceed f 

A. Multiply the fraction as in Reduction of whole numbers' 

Mere Exercises for the Slate. 

2. Reduce ^^ of a pound to the fraction of a shilling. 

3. Redace x^iSTf ^^^ pound to the fraction of a farthing. 

j3. i qr. 

4. Reduce xxfVd o^ &■ hogshead to the fraction of a gallon. 

A. -^ gai. 
6. Reduce y?t o^ * bushel to the fraction of a quart. 

M. m qt. 

6. Reduce t^Vt of • day to the fraction of a minute. 

^. HI* ">• 

7. Reduce i o^o g ^^^ c^^* ^^ ^® fraction of a pound. 

A. I lb 

^ Reduce 2^20 ^^ ^ ^^^' ^^ ^^® fraction of a pint. 

A. f pt. 
9. Reduce yf^ of a pound to the fraction of a shilling. 



FBAcrioNS. m 

IT Xdt. To reduce Fractions of a lower Denomina- 
tion into a higher. 

We have seetiy that, to divide a fractiotiy (IT XL.) we 
must tmdtiply the denondnaioTj or divide the numerator^ 
This rule is the reverse of the last, (IT L.), and proves it. 

1. Reduce i of a penny to the fraction of a pound. 

OPERATION. ^^ ^^^^ ezamvUf we divide as in R^i- 

ductwUf (U XXiX)fViz.pence by pence, 
shillings by shillings; out, in order for 
this, we must either multiply the de- 
nomiTuUor or divide the numerator by 
the same numbers th^t we should du 
vide by in Reduction of whole nun> 
bers. The same resuU will be obtained 

d. B. 
if performed thus : ^ X 12 X 20sa 



Denom. 2 
12 

24 
20 

New denom, '480 
Then, rf^rj -4jw. 



Hence the following > > u rij^ 

RULE. , ^ "; 

1. How do you proceed? A. Divide as in Redaction of 
whole numbers. 

More Exercises for the Slate. 

2. Reduce ^ of a shilling to the fraction of a pound. 

«. 2Ttr **• 

3. Reduce j^ of a fiurthing to the fraction of a pound. 

4. Reduce -j^ of a gallon to the fraction of a hogshead. 

5. Reduce -fff of a quart to the fraction of a bushel. 

6. Reduce H^ of a minute to the fraction of a day. 

7. Reduce f of a pound to the fraction of a cwt. A. yt^V 

8. Reduce ^ of a pint to the fraction of a hhd. 

9 Reduce | of a shilling to the fraction of a pound. 
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DBOXMCAXi FHAOTXONfi. 

^ TJOLm Q. When such fractions as these occur, viz. -fij^ 

rS^TJ") ifW^^ l»ow is a unit supposed to be divided ? ^. Into 
10 eqnal parts, called tenths ; and each tenth into 10 other equal 
parts, called hundredths; and each hundredth into 10 more 
equal parts, called thousandths, &c. 

Q. How is it customary to write such expressions ? ^. By 
taking away the denominator, and placing a comma before the 
numerator. 

Let me see you write down, in tJas mannaTf -fij^ Tftfe> "^Ajti 

Q. What name do you give to fractions written in this man 
ner ? - A. Decimal Fractions. 

Q. Why called decimal ? A. From the Latin word decern, 
signifying ten ; because they increase and decrease in a ten 
fold proportion, like whole numbers. 

Q. What are all other fractions called ? j9. Vulgar, or com 
mon fractions. 

Q. In whole numbers, we are accustomed to call the right 
hand figure, units, from which we begin to reckon, or nume- 
rate ; hence it was found convenient to make the same place a 
starting point in decimals ; and, to do this, we make use of a 
comma; what, then, is the use of this comma.' A. It merely 
shows >rhere the units' place, is. 

Q. What are the figures on the left of the comma called T 
A. Whole numbers. 

Q. What are the figures on the right of the comma called ? 
A. Decimals. 

Q. W hat, then, may the conmia properly be called ? A. Sepa- 
ratrix. 

Q. Why } A. Because it separates the decimals from the 
whole numbers. 

Q, What is the first figure at the right of the separatrix 
called? ^. lOths. 

Q. What is the second, third, fourth, &jc. ? A. The second 
IS hundredths, the third thousandths, the fourth ten thousandths, 
and so on, as in the numeration of whole numbers. 

Let me see you torite ^oton again -f^ in the form of a deci- 
mal. ' 

Q. As the first figure at the right of the separatrix is tenths, 

in writing down T§tT> then, where must a cipher be placed ? 
A. In the tenths* place. 

Let me see you write down in the form of a decimal li;^ 
A. ,05. 



DECIM A L FRACTIONS. W 

Write down xJgrj yfro? Trity 

Q. How would you write down in decimals tootv ? '^- .^^ 
placing 2 cipher* at the right of the separatrix, that is, before 
the 7. 

Let me see you write it down ? A, ,007. 

lat roe see you write down tooO ? •^* j002. ' 

Q. Why do you write 2 down with 2 ciphers before it ? .5. Be . 
cause in t^jsjs, the 2 is thousandths ; consequently, the 2 must 
be thousandths when written down in decimals. » 

Q. What does ,5 signify ? A. -j^. 

Q. What does ,05 signify ? A. -^js* 

q. Now, as -^ =fc i-, and as multiplying rh ^7 ^^ produces 
-^^> which is also equal to J, how much less in value is ,05 
than ,5 ? A. Ten times. 

Q. Why ? ^. Because the parts in yfrty are ten times smaller 
than in ^(j ; and, as the numerator is the same in both expres 
sions, consequently, the value is lessened 10 times. 

4 How, then, do decimal figures decrease in value from tlie 
left towards the right ? A. In a tenfold proportion. 

q. What does ,S) mean. A. 5 tenths, and no hundredths. 

q. What, then, is the value of a cipher at the right of dec* 
mals ? A. No value. ^^ 

Q. We have seen that ,5 is 10 times as much m value as ,IK>, 

or T^ ; what eifect, then, does a cipher have placed at the left 
of decimals? A. It decreases their value in a tenfold proper- 

q. Since decimals decrease from the left ^o the right in a 
tenfold proportion, how, then, must they increase from tne 
right to the left ? A. In tiie same proportion. 

q. Since it was shown, that ,5= A; ,25 = ^, what, then, 
will always be the denominator of *ny decimal exj^ression r 
A. The figure 1, with as many ciphew placed at the right ot it 
as there are decimal places. 

Let m0 see you mrit^ down the following decimals on your 
slate, and change them into a common, or vulgar fraction, b^ 
placing their proper denominators under each, viz. ,5 ,0i> ,Wo pa 
,0225,37. 

q. ,25 is _^ = i, and ,5 is Tfir = i ; which, then, is the most 

in value, ,25 or ,5 ? , . ,- ':»*«, 

Q. By what, then, is the valu*^ of any decimal figures d iter- 
njtned? A. By their .distance from the nnits' place, or e«pa- 

q. When a whole number and decimal are joined together, 
thus ; 2,5, what is the expression called ? J. A mixed numtter 



m ARITHMETIC. 

From these illustrations we derive the following 

1. Hotp ate the numbers to be written down t A. Tenths 
under tenths, hundredths under hundredths, and so on. 

II. Ho^o do vou proceed to add f w^. As in Simple Addition. 

III. Where do you place the separaXrix f A. Directly under 
the separating pomts above. 

More Etefcisesfor the Slate, 

2. James bought 2,5 cwt. of sugar, 23,265 cwt. of hay, and 
4,2657 cwt, of rice ; how much did he buy in all ? A. 30,0307 
cwt. 

3. James is 14-j^ years old, Ruf\is 15^^, and Thomas 16^ft ; 
what is the sum of all their ages ? A, 46,5 years. 

4. William expended for a chaise $255^, ^r a wagon 

W^^, for a bridle %i^, and for a saiidle Jll-^ftfe J what 
^id these amount to ? A. |304,465. 

5. A merchant bought 4 hhds. of molasses ; the first con- 
tained 62^ gaUons, the second l^t^i^ gallons, the third SOf^ 
gallons, and the fourth 55^^^ gallons ; how many gallons 4id 
he buy in the whole .? A, 240,6157 gallons. 

6. James travelled to a certain place in 5 days ; the first day 
he went 40^ miles, the second 28i^ miles, the third 42t^ 
miles, the fourth 22tt^ miles, and the fifth 29tt^^ miles ; 
how far did he travel h« all? A. 162,0792 miles. 

7. A grocer, in one year, at different times, purchased the fol- 
lowinjr quantity of articles, viz. 427,2623 cwt., 2789,00065 cwt., 
42,000009 cwt., 1,3 cwt., 7567,126783 cwt., and 897,62 cwt. ; 
how much did he purchase in the whole year ? A. 11724,309W« 
cwt. 

8. What is the amount of A, 245^5/;^, 6^7^77, 245TTAAnr» 
i^^^l?492j7f^' 427T^tfexrTr, 4^, rffx^inr, and 1925 ? 

9. What is the amount of one, and five tenths ; fopty-five, 
and three hundred and forty-nine thousandths: and sKXteea 
hundredths.? ^.47,009. 



SUBTRACTION OF DECIMALS. 

tr ZaV. 1. A merchant, owmg $270,42, paid $192,625; 
flow much did he then owe ? 
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OPERATION 

$270,42 



For the reasons shown in Jddiliont tee 

proceed to subtructy and point off^ as in Su^ 

traction of Federal Money. 
.^nj. $77,795 *' ' 

Hence we derive the following 
BULB. 

1 Bow do you write the numbers down? A, As m Additicr 
of Decimals. 

II. How do yoH subtract f A. As in Simple Subtraction. 

III. How do you place the separatrix f A, An in Addition 
of Decimals. 

More Exercises for the Slate, 

1. Bought a hogshead of mblasses, containing 60,73 gallons; 
how much can I sell from it, and save 19,999 gaUons for my 
own use ? A. 40,721 gallons. 

2. James rode from Boston to Charlestown in 4,75 minutes ; 
Rufus rode the samo distance in 6^25 minutes ; what was the 
difference in the time ? A. 1^5 min. 

3w A merchant, having resided in Boston 6,2679 years, stated 
his age to be 72,625 jrs. How old was he when he emigrated 
to that j)Iace .' A. »6,3572 yrs. 

JVote. The pupil must bear in mind, that, in order to obtain the 
answer, the figures in the parentheses are fitst to be pointed off, 
supplyingcipliers, if necessary, then added together as in Ad- 
dition of Decimals. / 

4. From ,65 of a barrel take ,125 of a barrel ; (525) take ^ 
of a barrel ; (45) take ,45 of a barrel ; (2) take ,6 of a barrel ; 
(5) take ,12567 of a barrel; (52433) take ,26 of a barrel j (39) 
A. 2^13933 barrels. 

5. From 420,9 pipes take 126,45 pipes ; (29445) take ,625 of 
a pipe; (420275) take 20,12 pipes; (40078) take 1,62 pipes; 
(41928) take 419,89 pipes ; (101) take 419,8999 pipes ; (10001). 
dns, 1536,7951 pipes. 

MULTIPLICATION OF DECIMALS. 

H IiV* 1. How many yards of cloth 'n 3 pieces^ each plw)* 

containing 20t^ yards ? 

OPERATION In this example, since miAitiprication is a 

short way cf performing addition, it is plain 
that we must point n^ as in addition, riz. 
directly under the separating poiufs-in th« 
multiplicand ; and, as eithisr factor may b« 
made the muZtipUcaad, had there beoA.twi 



20,76 
3 



jj;^ 



Ifl6 ARITHMETIC. 

decimals in the multiplier also, we must have pointed off two 
more places for decimals, which, counting both, would make 4 
HtJiice ite must always point off in the product as many places 
for decivtaJs. as there are decimal places in both the factors. 
2. Multiply ,25 by ,5. 



,5 



Ann, ,125 



In this example, there being 3 decimal 
places in both the factors, we point off 3 
places in the product^ as before directed. 
The reason of this will appear more evi- 



dent by considering both the factors common fractions, and 

multiplying by IT XLI., thus ; ,25=-^[]^, and ,5=:-A- ; now 

25X 5 125 

lOOXio ^^iooo^ wAtrA, written decimally j.is ,125, ^n«^ as before. 

3. Multiply ,15 by ,05. , 



OPERATION. 
,15 
,06 

Ans, ,0075 



In this case, there not being so many 
figures in the product as there are decimal 
places in both the factors (viz. 4), we place 
two ciphers on the left of 75, to make as 
many. This will appear evident by the 

15X 5 _ 75 



following ; >15=T\f<y and ,05— yfrcfj '^^^^ iooxlOO=i[o6oo 
)0075, Ans.j the same as before. 

From these illustrations we derive the following 

RULE. 

1. How do you multiply in Decimals f A. As in Simple 
Multiplication. 

IL How many figures do you point off for decimals in the 
product f A. As many as are in both the multiplicand and 
multiplier. 

III. If there be rwt figures enough in the product for this 
jnirposCf how would you proceed f A. Prefix ciphers enough 
to make as many. 

Q. mtat is the meaning of annex ? A. To place after 

^. What is the meaning of prefix ? A. To place before. 

More Exercises for the Slate* 

4. What will 5,66 bushels of rye cost, at $1,08 a bushel ? 
jf . ^,1128, or $6. 11 c. 2Tfiy m. 

5. How many gallons of rum m ,65 of a barrel, each barrel 
containing 31t^ gallons.? (20475) In ,8 of a barrel .? (252) In 
^€^ a barrel? (1323) In ,6 of a barrel? (1^) In imfi 
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Imrrels? (3548475) In 1,75 barrels? (55125) In 125,6267y9 
bairels ? (»I572438535). ^iw. 3J)574,9238535 gaUons. 

6. What will 8,0 pounds of flour come to, at $,04 a pound - 
(i344) At $,03 a pound? (258) At f ,035 a pound ? (301) At 
$,0455 a pound? (3913) At $,0275 a pound? (23050) 
jiaf. $1,5308. 

7. At $,9 a bushel, what will 6,5 bushels of rye cost ? (585) 
rUsa will 7^^ bushels? f«525^ Will 262.555 bushels •• 



DIVISION T)F DECIMALS. 

T XjVXm In Multiplication, we point off as manj decimals 
in the product as there are decimal places in the multiplicand 
and multiplier counted together ; and, as division proves multi- 
plication by makmg the multiplier and multiplicand the divisor 
and quotient, Lcnce, there must be as many decimal places in 
the divisor and quotient^ counted together ^ as there are decimal 
places in the dividend. 

1. A man bought 5 yards of cloth for $8,75 ; how much was 
t a yard? $,a,75c=:875 amis, or lOOths', now, 875-i-&sa75 

€ints, or lOOtlis, = $1,75 Jlns. 

OR 

By retaining the separatriz, and dividing as in whole nam- 
oers, thus : — 

OPERATION. As the niunber of decimal places in the 

6)8 75 divisor and quotient, when counted to- 

' gether, must always be equal to the 

decimal places in the dividend, therefore, 
in tliis example, as there are no decimals 
in the divisor, and two in the dividend, by pointing off two deci- 
mals in the quotient, the number of decimals in the divisor and 
quotient wiU be equal to the dividend, which produces the same 
result as before. 

2. At $2,.50 a barrel, how many barrels of cider can I have 
for $11 ? $11=1100 cents, or lOO^A^, and $2,50=s250* cents j or 
\(^tks; then, dividing 100^A5 by IQOths, the quotient will evident^ 
ly be a whole number, thus * 

13 - . 



Ans. $1,75 
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OPBRATION. 

250) 1 100 (4^ barrels, Am. 
1000 




In this ezampte, ytm 
haye,for on answer 4 

baneUy and jf 9 of 
andihez i)arrel. But, 
inBtead of stopping 
here in tho process, 
we may bring the re- 
mainder, 100, into 
lOthSjby annezinff aciphei (that b, multiplying by 10), placing a 
decimal point at Uie rif lit of 4, a whole number, to keep it sepa- 
rate from the lOths, wnich are to follow. The separatriz may 
now be retained in the divisor and dividend, thus : — 

^OPCaiATlON. 

2,50)11,00(4,4 Am. 
1000 



1000 
1000 



^Ve have now for an answer, 
, Aarrela and 4 tenths of anoth- 
er barrel. Now, if we count 
the decimals in the divisor and 
quotient (being 3]), also the 
decimals in the dividend, reck- 
oning the cipher annexed ac 
one decimal (making 3)^ we 
»haU find again the decimal places in the divisor and qinitient 
equal to the decimal places in tho dividend. We learn, also, 
from this operation, that, token there are more dBeimals in the 
divis&r than dividend, there must be ciphers annexed to the 
dividend to wutke the decimal places epudy and then the fua- 
tieni will be a whole nurnber. 

Let us next take the 3d example in Multiplieationy (f LV.} 
,and He if mMiltipUeation of decivms, as well as ioAa2s numberSf 
can be proved by Division. 

3. In the 3d example we were, required to multiply ,15 by 
,05 ', now we will divide the product ,0075 by ,15. 

OPERATION 



,16),0076r,05 Am. 
75 



We have, in thk example, (be- 
fore the cipher was placed at the 
left of 5), four decimal places in^ 
the dividend, and two in the divi- 
sor ; hence, in order to make the 
decimal places in tlie d^vilBor and 
quotient equai to tne dividend, we must point off two places 
for decimals in the quotient. But, as we have only one decimal 
place in the quotient, the deficiency must be sapplied by pre- 
fixing a ciphf^ 
The above operation will appear more evident by common 

fractions, thus: ,0075=TTMro> fl«^ »15=tyir J ^^ Ttr(^ 

100 X 75 
is iivided by -^ by inverHng iV^ (tTXLVII.), thus, l^rxiooM 
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From diese illustrations we derive the following 

RULE. 

I. How do you write the numbers down^ and divide f w9. As 
lU whole munbers. 

II. How mamj figures do you point off in the quotient for 
decimals f A. Enough to malie the number of decimal places 
in the divisor and quotient, counted together, equal to the 
number of decimal places in the dividend. 

III. Suppose that there are not figures enough in the quotiera 
for this purpose^ what is to be Sone f A. Supply this defect 
by prefixmg ciphers to said quotient. 

iV. What is to. bp done when the divisor has more decimal 
places than the dividend f A, Annex a£ many ciphers to the 
4U;Vii^nd as M(iU na^e the dienwM^ u^ both equal,. 

v. What will be th^ v<^lue t^f thti quotient in such cases f 
jjf. A whole number. 

VI. Whejf, tb4 decisfUfl J^^c^f in the divisor a^f difiidfind ^^re 
taualf anfd the divisor is not contained in the dividend^ or when 
tnere is a remainder , how do you proceed f A. Annex clphfli' \ 
to the remainder, or dividend, and divide as before. 

VII. If^t places in the dividend do these ciphers take f 
if. Decimal places. 

More Exercises far the Slate. 

4. At $,25a bushel, how many bushels of oats may be bought 
lor $300,50 f A. 1202 bushels. 

5. Av .%,12i, or $,125 a yard, how many yards of cotton cloth 
may be bougUt for $16 ? A. 128 yards. 

6. Bouffht 128 yards of tape for $,64 ; how much was it a 
yard ? A. $,005, or 5 mills. 

7. If you divide 116,5 baxrels of flour equally among 5 men, 
how many barrels will each have ^ A. 23,3 barrels. 

J^ote, The pupil must continue to bear in mind, that before 
be proceeds to add together the figures in the parentheses, he 
must prefix ciphers, when requirea by the rule for pointing off. 

6. At $2,255 a gallon, how many gallons of rum may be 
bought for $28,1875 .? (125) For $5(6,375 .? (25) For $112,75.? 
(50) For $338,25 ? (150) A. 237,6 gaUons. 

9. If $2,25 will board one man a week, hovrmany weeks 
caA he be boarded for $1001,25.? (445) For $500,85? ft2226) 
For f200,7 ? (892) For $100,35 ? (446) For $60.75 ? (27) 
A. 628,4 weeks, 

10. If 3,355 bushels of eora wiQ fill one barrel, how many 
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lian^Is will 3^2275 bushels fill P (105) WiU ,4026 of a onshel ? 
(12) Will 120,780 bushels? (36) Will 63,745 bushels? (19) 
Will 40.200 bushels ? (12) A. 68,17 barrels. 

U. VVhat is the quotient of 1561,275 divided by 24,3? (6425) 
By 48,0? (32125) By 12,15? (1285) By 6,075? (257) 
Ans. 481,875. 

12. What is the quotient of ,264 divided by ,2 ? (132) By ,4 ? 
(66) By ,02 ? (132) By ,04? (66) By ,002? (132) By ,004? (6Q 
Ana, 219,78. 



REDUCTION OF DECIMALS. 

IF ZfVXZ- To change a Vulgar or Common Fraction 

to its equal Decimal. 

1. A ra&n divided 2 dollars equally among five men; what 
part of a dollar did he give each ? and how much in lOths, or 
docimals ? 

In common fractions, each man evidently has iofa doUaVf 
the answer ; butf to express it decimally , we proceed thus :— ^ - 



OPERATION. 
J^umer. 

JDenom. 6)2,0 (,4 

20 



Ans. 4 tenths, ess ,4 



In this operation, we cannot divide 2 
dollars, the numerator, by 5, the denom- 
inator ', but, by annexing a cipher to 2, 
(that is, multiplying by 10,) we have 20 
tenths, or dimes ; then 5 in 20, 4 times ; 

that is, 4 tenths, = ,4 : Hcnce tlte 
common fraction ^, reduced to a dccimalf is ,4, Ans, * „* 
<S.- Reduce 3^ to its equal decimal. 
OPERATION. In this example, by annexing one cipher 

32)3,00(,09375 to 3, making 30 tenths, we find that 32 is 

not contained in the lOths; consequently, a 
cipher must be written in the lOths' place 
in the quotient. These 30 tenths may bo 
brought into lOOtlis by annexing another 
cipher, making 300 hundredths, which con- 
tain 32, 9 times ; that is, 9 hundredths. By 
continuing to annex ciphers for lOOOths, 
&c., dividmg as before, we obtain ,00375, 
Ans. By counting the ciphers annexed to 
160 the numerator, 3, we shall find them eqwtl 

160 ^^ ^^^ decimal places in the qitotient. 
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JfifU In Um la«t aiuwer, we have five places for deeimalB; 

bat^ ai the 5 in the fifth place is only forf^ooo of a unit, it will 
be found sufBcfently exact fbr most practical purposes, to ex- 
tend the decimals to only three or four places. 

To know whether you have obtained an equal dociual, 
chah^ tbe decimal into a common fraction by placing[ its prop- 
er denominator under it, and reduce the fraction to its lowest 
terms. If it produces the same common fraction again it is 

right ; thus, taking the two foregoing examples, |4=^={-. 
Again, ,09375= i5Bi8a =^» 

From these illustrations we derive the following 

RULE. 

I. How do youttroaed to reduce a common fraction to ito 
t^pud decimal f A. Annex ciphers to the numerator, and divide 
t>y the denominator. 

II. How lon^ da you eaatimu. to annex cwhors and divide f 
4 Till there is no remainder, or until a decimal k obtained 
sufficiently exact for the purpose required. 

III. H9W many figures of the quotiont will ho doeimalsf 
A, As many as there are ciphers annexed. 

IV. Suppose thai there are not figures enough in the mtottsni 
for this pttrpoeCf what is to be donef A. rxefix cipners to 
supply the deficiency. 

More ExercUtsJor the SlaU* 

3. Change i, {, 4, and j^ to equal decimals. A. ,5, ,75, 
i25, ,04. 

4. What decimal is equal to 3^? P) What=|.? (5) What 
=A? (75) What=A? (4) Ans. 1,34. 

5. What decunal is equal to rhf? (5) What=f ? (25) 
What=-^.? (5) What=A.'' (175) What==f^.? (625) A, 1,6 

6. What decimal is equal to i-' (lUl) What=^? QfiU) 
What=A? (10101) What=i.' (3333)* ^. ,898901. -f 



* When decimal fruetioni coDt!ntie to repeat the same figure, like 333, 
ice, in tbta example, they are ealied Bepetonds, or Circulaiing Decimals. 
When only one figure repeat*, it iff called a smgle repetend ; but. if two (V more 
fifnies repeat, k k called a compound repetend: thuf, ,303 iic-js a ringle 
/oMtend, »0IO101, 4be. a compound repetend. 

When other deeimali eome before circulating decimal*, ai ,{Ma ,8333, the 
deeimal ta called a piix^ repetend. 

It ii the common practice, instead of writing tbe repeatiuf figaiM aevii*' 
tiniei, to plabe a dot nfver the repeating fisnie in a single repotead ; thos, (1 ! Ae 
13* 



14JI ARITHMETIC 

IT ZiVXZX. To reduce Compound Numbfers ta Deci- 
mals of the highest Denominatioi; 

Reduce 16 s. 6d. to the decimal of a pound " * 

OPERATION. * %■ ^ 



12)6, Od. 
20) 15^5^8. 
,775iB. 



In this example, 6*d.=:-^ of a Bhilliiiff, 
and ^, reduced to a decimal by IT JUV^. 
is equal to ^ of a shUling, which^ joined 
with 15 s., maJie8=15, 6 s. In the same 
manner, 15,5 S.-5-20 s.=,775 £, Am8, 



li written 1 ; also over the first and last repeating figure of .'a compoimd repe- 
tend $ thus, fioir ,030303, 4&c. we write, ,03. 

The value of any repetend, notwithstanding it repeats one figure or mote an 
infinite number of times, coming nearer and nearer to a unit dach time, though 
nevR reaching h, may be easify determined by coiranoa fractions : as wib 
appear from what follows. 

By reducing |^ to a decimal, we have a quotiept consisting of ,1111, &c., that 
Is. the repetend, ,1 ; j., then,^ is the value of the repetend i, the value of ,333, 
&c ; that is, the repetend 3 most be three times as mnch ; that is,* § and 
,4=s^i ^-SBi^ ; and ,93=|«1 whole. 

HenC€j ve have the following RULE for changing a single repetend 

to its equal common fraction, — Mdkt tht given repetend a nvmeraUnr. torUing 
9 underneath for a den<fminaUfr, and it is done. 

What is the value of ,i? Of,§? Of ,4? Of ,7? Of,§? Of ,6? A. |,|,f 

By changing ^ to a decimal, we shall have, ,010101, that is, the repetend 
,01. Then, the repetend ,04, being 4 times as much, must be -A-, and ,36 must 
be f f , also .45=11 . 

^ ^hf ^ reduced to a decimal, it produces ,6ol. Then the decimal ,004, 
being 4 times as much, is ^y|y, and ,036= ^^. This principle wiU be 
true for any number of places. 

Hence we derive the following RULE for reducing a circulating 
lecimal to a eommtm fraction.— JIfaJbe ihs given repetend a numerator, and the 
menomioator trill ^ as many 98 aa there are figures in the repetend. 

Change ,18 to a common fraction. jS. -1^-=: A-. 
Change ,72 to a common fraction. A, X4 s-A"* 
Change ,003 to a oonmoa fraction. •^^ ■B^B=ir4-ir. 
In the following example viz. change ,83 to a co^fibn fraction, the re- 
iieating figure is 3 that is, |, and ^Sis ,^; then f, instead of being } vf 



DECIMAL FRACTIONS. 143 

Hence we derive the following 

RULE. 

I. ffow nmst the several denommationa he placed t j3. One 
above another, the highest at the bottom. 

II. How do you divide f A. Begin at the top, and divide aa 
m Reduction ; that is, shillings by shillings, ounces by ounces, 
Scc.y annexing ciphers. 

III. How long do you continue to do so f A. Till the denom 
inations are reduced to the decimal required. 

More Exercises for the Slate. 

a. Reduce 7 s. 6 d. 3 qrs. to the decimal of a pound. 

A. ,378125 £ 

3. Reduce 5 s. to the decimal of a pound*. A. ,25 £. 

4. Reduce 3 farthings to the decimal of a pound. 

A. ,003125 £. 

5. Reduce 2 qrs. 3 na. to the decimal of a yard. 

A. ,6875 yrf. 

6. Reduce 2 s. 3 d. to the decimal of a dollar. A. $,375. 

7. Reduce 3 qrs. 3 na. to^he decimal of a yard. A. ,9375 yd. 

8. Reduce 8 oz. 17 pwts. to the decimal of a pound Troy. 

A. ,7375 lb 

9. Reduce 8 £, 17 s. Gd. 3 qrs. to the decimal of a pound. 

A. 8,878125 £. 



A unit, is, by being in the aecond place, ^ 0^1^=^) ^^^ -^ ami 
^^%ndiUd together, thue, ^+^^==J^=|^, Jins, 

Hence^ to find the value of a mixed repctend — First find the value of the 
vepeuting dedmalsj then of the other decimaUf and add these results together^ 

2. Change ,916 to a common fractipa. A. -^^ _|_ ^ J^ = |^^ ^s -f4* 
Proof, 11-5- 12 = ,916. 

3. Change 203 to a common fraction. A» -^Ar. 

To know if the result be right, chanze the common fraction to a decimal 
again. If it produces the same, the v^orx is rigUt. 

Repeating decimals may be easily multiplied, sttbtractedy&c. by first rddne- 
ing them 4o their equal common fractioaa. 
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IM ARITBflffinC. 

ff tJXm To reduce Decimals of higher Denomina 
tioQs to Wbole Numbers of lower Denominations. 

This rtde is the reverse of the last. 

Let us take the answer to the fiirst example. Reduce ,775 £ 
to whole numbers of lower denominations. 
OPERATION 



£ ,775 
20 

9. 15,500 
12 



d. 6,000 



In this example ,775 £, reduced to shillings, 
that is, multiplied by 20, gives 15,5, (for 
ciphers on the right of a decimal are of no 
Yiaue ;) then the decimal part ,5xl2ss6,00 
BB6d. J3tns, 15s.6d. 






Hence we derive the following 

RUIiE. 

1. Hoto do you proceeds Jl. Multiply the given decimal as 
in-Bedttctioi^ that is, pounds by wh«it makes a pound, ounces 
by what makes an ounce, &c. 

II. How many places do you point off in each product for 
decimals f A. As many atf there are decimal places in the 
gi-ven deeihial. 

ill. Where teUl you find the answer? A, The several de- 
noininatioBS <m the left hand of the decimal points will be the 
answer. 

More Exercises for the Slate. 

The foBowing examples are formed by taking the answers in 
tho last rule j of course, the answers in this maybe found in the 
examples of that. The examples in each are numbered so aa 
to. correspond. 

2. Reduce ,378125 £ to whole numbers of lower denomi- 
nations. (For ans. see ex. JVb. 2, If LVIII.) 

3. What is the value of ,25 £ of a pound ? 

4. What is the value of ,003125 of a pouiid .' 

5. W]iat is the value of ,6875 of a yard ? 

6. What is the value of ,375 of a dollar ? 

7. What is the value of ,9375 of a yard ? 

8 What is the value of ,7375 of a4>6und Trdy ? 

AppUccUion of the two foregoing Rules, 

1. What will 4 yards of cloth cost, in pounds, at 7 s. 6 d. a 
.yard.? 7«. 6d., reduced tc a decimalfess ^^ £ x 4 ydiksi, 
£1,500 

20 , 

iojooS .^.|l£lO« 
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2. At |6 a cwt., what will 2 cwt. 2 qrs. of rice cost ? A, $15. 

3. At $20 a ton, what will 15 cwt. 2 qrs. of hay cost ? ' 

4. What cost 6 cwt. qr. Tibs, of sugar, at $11,25 a cwt. 

A, $08,203+ 

5. What cost 60 gals. 1 pt. Qf mm, at $,78 a gallon ? 

A. $46,897-i*\y. 

6. At $1,25 a bushel, what will 36 bu. pk. 4 qts. cost ^ 

A. $45,156t^. 

7. At $4,75 a yard, what will 26 yds. 2 qn. of broivdcloth cost ^ 

A, $125,87i 

8. At 2£, 10 8. a cwt., what w^} ,6 cwt. 3 qrs. of nee cost.^ 
2£,10s.s=:2,5£,fl.nd6cw«.3iyf*. = 6,75cic«.; £Aen, 6,75^ 

2^srl6,875£x20 = 17,58.Xl2 = 6d. Arts. 16£, 17s. 6d. 

9. What will 6 gallons, 2 qts. of brandy cost, in pounds^at 15 
shillings a gallon f A, 4 i.. 17 s. 6 d. 



lUBDITOllON OF OtTRRSNCISS. 

ir UC> An apology may by some be deemed necessair for the 
omission, u this work, of much ihat is contained in other trea-^ 
tises, respecing what is called " the currencies of the different 
United States. The .tlior, however, deems it rather neces- 
sary to apolo£ri7.e for introducing the subject at all. Those 
merely nominal currencies, originally derived from Great Brit- 
tun, have long been obsolete in law, and qught to become so in 
Cractice. So long, however, as that practice continues/ it may 
e necessary to retain a brief notice of it in elementary woiks. 
KoU. • It wa£ not intended that the following Table should 
be exact in every particular to a mill, but enough so, to corre- 
spond with the pecuniary calculations current among men of 
business \ and, as such, it will be committed to memory more 
easily. 

The design of the Table is not that it should be learned by 
rote, but by actual calculations from a few data ; tlms — as 1 
far. is ^ of a cent, then 2 farthings are §. Again, as 3d. is 4 
cents, and 3s. are 50 cents, then 3s. 3d. are 54 cents. It would 
be well for the teacher to direct tlie attention of the pupil to 
this object by explanations 

Repeat the . 

TABLE. 

\ farthing , . . is . , . i of a penny, , . , or , \ ^f ^ cent, 
^farthings . . are . .\of a penny, . . . or . . , \ of a ctni» 

3 farthings . . are . . I of a peniky, .'• . or . . . 1 cent. 

4 farthings . . are . . 1 penny, or ... 1} cents. 
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v7 



Peace, ote. 
1 it H 
9 arc 

3 art 

4 art 

5 art 
art 
are 10 
are 11 
arc 12) 
arc 14 
are 15 



6 
7 
6 
9 
10 
11 



4 

81 



TABLE. 

B. d. d. Ct8. 

1 and 1 art 13 or 18 
1 and 2 are U or 19j| 
1 and 3 ar« 15 or 21 
1 and 4 arc 16 or 2S 
la»i< 5arfll7cr)^ 
land 6 art 18 or ^ 
1 and 7 art 19 or 26>| 
lofuf 8 arc 20 or 27| 
land 9 are 2% or 29 
I and IQ are 9Si or 3(^ 
1 and 11 arc 23 or 31$ 
1 aiui 12 arc 24 or 



12 arc 16f I 2 aTM^ 3 are 27 or 37^ 



cf. d. d. cts 
2 and 6 arc 30 or 42 

2 a9u2 9 arc 33 or 46 

3 ami arc 36 or 50 
3 afu2 3 arc 39 or 54 
^and% are 42 or 58| 

3 and 9 are 45 or 62^ 

4 aa<2 arc 48 or 6^ 
4 anif 3 are 51 or 71 
4 qnd 6 arc 54 or 75 

4 an^ 9 arc 57 or 79 

5 an^ arc 60 or 83i 

5 an^ 6 arc 66 or 91$ 

6 an<2 arc 72 or 100 



1. At 3 farthings a yard, what will 2 yards of tap^ cost in 
cents ? 

2. What will 2 sticks of twist cost, in cents, at } d. a stick ? 
At H- a stick ? At | d. a stick ? 

3. At .7 d. a piece, how many cents will buy 1 inkstand? 
Waihuya? WiUbuy3? 4? 5? 6? 

4. How many cents must you pay for 2 rulers, at 9 d. a 
piece? For 4? For 6? For 8? For 16? For 24? For 
32? 

.5. What will 2 yards of lace come to in cents, at 1 s. 6 d. a 
yard ? What will 3 yards ? What will 4 yards ? What wiU 
6 yards ? 

6. When oats are 38. 6 d. a bushel, how many cents will 
buy 2 bushels ? . 

J7. When rye is 3 s. a bushel, how many cents will buy 
2 bushels ? How many 3 bushels ? How many 4 ? How 
many 8? 

t. When com is 4 s. 6 d. a bushel, what are 2 bushels worth 
in cents ? What 4 bushels ? What 8 bushels ? What 12 
bushels ? 

9. How many cents make a dollar ? A. 100. 

10. If a Latin Grammar cost 6 shiQino^s, how many dollars will 
buy 2 ? How many 4 ? How many 6 r How many 8 ? How 
many 20 ? 

11. What will 2 barrels of flour come to, at 30 shillings pe 
barrel? Whatwai3? WhatwUlO? What will 7? 

12. If you buy a book for 1 shilling and 6 pence, and give the 
bookseller a fiity-cent piece, how many cents in change mua^ 
te give you ? ^ 

13. If you bay a LatiaGvJhmajr for 4 shillings and 9 pencil 
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■ndffiTe thelMokMller l^doUar, bow many cents must he paj 
you? 

14. If yon have 4^ pence a week, how many weeks will come 
to a dollar ? How many to 2 ? How many to 3 ? 
' 15. If I pay 1 8. 6 d. &r 1 meal of victuals, how many meals 
can I have for a dollar ? For 2 dollars? Fori a dollar? For 
i of a dollar ? For 3 dollars ? For 4 ? 

16. When broadcloth is 12 s. a yard, for how many dollars 
can you buy 2 yards ? How many 3 ? How many 5 ? 

17. You buy a hat for 18 shillings, and give the store-keeper 
a five dollar bill ; how many' dollars must he give you in 
change ? 

18. How many cents are 2 s. 2 d. ? 2 s. 5 d. ? 2 s. 7 d. ^ 
2s.lOd.? 3B.ld.? 3s.5d.? 3s.8d.? 4 s. 2 d. ? 4s. 
5d.? 4s.7d.? 7s.7d.? 9s.0d. ? 10s.6d.? 128.? 
12s.6d.> 12s.9d.? 13s.? 14s.6d.? 15 s.? 15s.6d.? 
15s.9d. ? 16s.6d. ? 17 b. 6 d.? 18 s.? 21s.? 24 8.? 
27s.? 30s.? 36s.? 42s.? 48s.? 54s.? 60s.? 668.? 



Q. What is that, tohieh you have now been doing , called T 
A. Reductl<ta of Currencies. 

Q. Arepounds, ahUUngs, pence and. farthings the same in aU 
countries f A. They are the same in name, but not in value. 

(J. What was their value formerly inEnglanduTid her Ameri- 
can colonies f A. The same. 

Q. What has occasioned the difference in value T A. The 
legislatures of these colonies emitted, or. put in circulation, 
bills, which depreciated in value in various degrees. 

Q. What is the number of shiUinffSy which it takes, in any 
state, to make a dollar, called f A. The currency of that state. 

Q. How many shiJUngs make a dollar in the J^eio England 
states, Virginia, Kentucky, and Tennessee f A, 6 shillings. 

Q. What name does the currency of these states take 7 A 
The New England currency. 

New£noi«ano Currency. — ^To reduce this Cur- 
rency to Federal Money^ and Federal Money again to 
the same Currency. ^ 

Q. What part of a pound is $1 or Qs. of this currency f. A, 
9f^ ^= -^ ; decimally, = ,3. 

1. How many dollars in 3 £. 8 s. 3 d. ? 

By reduciiig 3£. 8s. Sd. to decimals, by ^ LVIII, we have 
3,4125£. JVoic, since every ,Z of a pound is a dollar, it is em- 
elent, that, as many tirkes as ^ns coj^ined in 3,4125£., so many 
dollars there will be, thus : — ^ 
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ARITHMETIC. 



OPERATCON. 

,3)3,4125 

$11,375, Arts. 



The pufU must recollect tkotj in ^MmM ef itn 
mals^ there must be the »ame jutmber of decimals in 
the divinor and qvtttient that there is in the dividend 
There are 4 m the dioideKd, aitd I in. the dioiaor ; 
coruequ^ly, there viuet be o pointed off in the fuo- 
tieut. 



it. How many pounds in $11,375 ? 

Th'ij? example being the reverse of the Ii^U it is OTident that 
vvc must multiply by ,3. 



OPERATfON. 

f 11, 375 
,3 



•i:3£,88. 3d. 3,4125 

20 



3,2500 
12 

3,0000 



A wtlZ ftd recollected by thepupUin painCinjf 
offf that there must be a» ftiany decimal places 
in the prodncty ae there are decimal ptacea Hi 
both muUiplier ofitf miUt^ftieifmd. 



From tbese illustrations we derive the {oYlovnug 

RULE. 

I. HatD do ijon redvue the J^eto England currency tt) federal 
money ? A. Reduce the question to the decimal of a pound, 
and divide by ,3. 

n. Hold do you reduce federal money to the same currency 
figaia ? A. Multiply by ,3. 

More Exercises for the State, 

3. Bought a building for 17£. 15b. 6d. ; how many dopant 
will pav for it ? A. $59,25. 

4. How many pounds in $59,25? (17-15^) In $177,75? 
(':u;-(>) In$:i55,50? (106-13) In $71? (21-6) In. $142 > 
: ::i- i 2) In $5(58 ? (170-8) Ans. 412£. 1 s. 

.".. What will 15 barrels of flour cost in dollars, at 6£. IC s. 
\. E. currency a barrel? (340) At 7£. 10 s. a barrel? (375> 
\ t 7£. 7 s. a barrel ? (36750) At 6£. 10 s. 6 d. a barrel ? (32625) 
At<5£. 4 s. 6d.abarrel? (31125) .^.$1720. 

6. What will 4 acres of land cost in pounds, at $56 an acre ? 
'<;0) At $49 an acre ? (58-16) At $48 an acre ? <57-12) At 
s-2r, an acre ? r30) At $12 an acre ? (14-8) At $24,50 an 
nc.ns ? (2i).8) Ans. 250£. '4 s. 

7. What will 4 acres of land cost in federal money, at 15£. 
an acre ? r200) At 14£. 14 s. an acre ? (196) At 14£. 8 s. an 
acre ? (19^) At 14£. 4 s. n acre ? (189333) At 3£. 12 a. an 
acre ? (48) At 7£. 4 s. an Sre ? (96)l, Ans, $981,333. 
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. 8. What will 15 barrels of ram cost, in pounds, at $32,75 a 
barrel ? (102-7-G) At $^^,75 a barrel ? (106-17-6) At $20,75 
a barrel ? (1)3-7-6) Aiis. 3()2£. 12 s. 6 d. 

y A g-cntleman in Virginia purchased a house for 300 £. 15 s. 
6d. (10l>25d3), 40 acres of land for 61£. Ss. 6d.,(2042o) and 
expended for repairs 109£. 9 s. 8 d. (364944). What did the 
whole amount to in federal money ? Ji. $1571,777. 

New York Currency. — q. Whax is the currency oj 
J^cio Yorhf Jforth Carolina, and Ohio called f A. JScw York 
currency. 

Q. How many shillinga make a dollar of this currency, ? J3. 
8 shillings. 

. Q. fVhatpart of a pound is 88. ./?. ;^=-^;de.<?imalIy=,4 

Rul'e I. How do you proceed to reduce this currency tofedc" 
rat money, and federal money to the same currency again f A, 
Take ,4 and proceed with it as with ,3 in the last rule. 

1. Change 204£. 18 s. to dollars and cents. 

204£. 18 s. = 204,9£h-4 = $512,25, .^jw. ' 

2. Change to federal money 400£. 16 s. ; (102450) 136£. 12s. 
(34150) 413£. 16 s. ; (103450) 49£. 12 s. ; (124) 50£. 2 s.; (12525, 
600£. (1500) Ans. $4149,75. 

3. Change intosOVew York currency $22,078; (8-16-7-1) 
$44,154; (17-J3-2-3) $88,312; (35-6-5-3) $176,624 ; (70-12-11-3) 
Ans. 132£.9s. 3id. 

4. What will 20 yards of cloth cost, in dollars and cents, at 
15 s. 6 d. a yard.? (3875) At 12 s. 6 d. a yard .^ (3125) At 13 s. 

6 d. a yard .? (3375) At 17 8.6 d. a yard? (4^75) .^tw. $147,50. 

Pennsylvania Currencx. — -Q. What is the currency 
ofjYew Jersey, Pennsylvania^ I)elaware, and Maryland called? 
A. Pennsylvania currency. 

Q. How many shillings make a dollar of'tMs ewrveney? A 

7 s. 6 d. ' 

Q. IVhat part of a pound is¥ s. 6 6.? t 

A. 7 8.6d. = 90d.and208. = 240d.;then, 2^gPt^=^i'^' 
RuLE I. How do you reduce this currency to federal money f 

A. Divide by | ; that is, multiply by 8, and divide by 3. 

EI. Hoxo do you reduce federal money to the same cumncy 

a^ain f A. Multiply by §. 

Exercises for the Slate. 

1. Changs 60£. 15 s. to federal monev. 

60£. 15 8. = 60,75£ X.8 = 486 -f- 3 = $162, Ans, 

2. Chanfre $162 to Pennsylvania currency. 

$162 X 3 = 486 -f- 8 = 60,75£. = 60£. 15 s. Ans. 

3. Chance to dollars and cents 80£. ; (213333) 250£. IG ■ 

14 
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(6G880) 9iO£.reMO) l£.16«.7d.$ (4741) 60i9.7i.9&; 

<134a88) ^M. $1661,1654-. 

4. Change to Pennsylvania correncT $9,50; (3-11-3) $38,50, 
(10.13-9) $57; (21-7-6) $85,50; (32-1-3) $42,25; (15-1©. 
10-2) $126,75;. (47-10-7-2) $633,75; (237-13-1-2) Am. 
368£ 14 8.4d.2qn. 

Georgia CcitRENCT. — q. H'ftat w <Ae eurreney ^ (ktrm 
Una and Georgia coiled f A. Georgia currency. 

Q. How many skiUingM make a &Uar of this currsmcy t A 
4s.8d. 

Q. WhatpartofapoundU 4s.8d.? A, 4s.8d.«s56d^ 

and208.»240d.; then,56d.i8 3f^iS s^V^. 

RuLX I. How do you reduce Georgia currtihcy to MftoH 

money f A, Divide by "ixff ^^ is, multiply by 30, and mvlde 
by 7. 
II. How do you reduce federal moTtey to the same cwrremcy, 

again f A Multiply by ^« 

Exercises for the iSZate. 

1. Change 835£. 9 s. to federal monlV. * ^ 

835,45£. X 30 = 2506350 -*- 7 = $3?80M •^'Wi 

2, Change $3580,50 to Georgia currencjT '* . ^ 
$3580^50 X 7 = 25063,50 -^ 3?== 835^: 9 s. Ans. 




7d. , , ^ _^ 

4. Change to pqpnds, ^^illings, t&c. $447,id2 ; (104-8-'7-l' 
$895,1^ ; (20H7|V^ $J0^,669 (25^3-14) A. 565£. 8 » 
lld.2qrs.4-\ -^ ;,'%.' 

English dtn kterlinb IV^oiHIY. — q. How many slat 
Ungs qf this moneuiBBLake a dollar f A\ A s. 6 d. 

^ What part^ a pound is \^Q ^ ^ A. 4 s. 6 d. as 54 d. 

and 20 s. = 2404S then,$lis?^^'^'i«A^' 
ItuLX I. How may sterling money te reduced to federa 

money f A. Divide by ^ ; that is, multiply by 40, and divid 
Y 0. 

JI, How do you change federal money to sterling money 

A Muttipljr b^r^ A. t 

Exercises for the Slate, 

1. Chanffo 21 £. 7 s. B'd. to federal money. 

21 j£ 7 s. 6 d. = 21,37^ X 40 = 855,0p0 .4- 9 = $95, ^if 

2. Change $95 to sterling money. A, 21 £. 7 s. 6 d. 

3. Change 21 £. 7 s. 6 d. to federal money. A. $95. 

4. Change $285 to sterling moneyr A^ 64 £.##. 6 d. 



REDUCnOJf OF CTRRENCIBfll W 

Canada Currency. — Q. What is the eurreneytfConadtt 

and Nova Scotia called ? A, Canada currency. 

Q. How many siiiUings of this currency make a dollar f Jl.^9 

Q. What part of a pound is b a, f .4. 3^;=i« 

Rule I. How do you change this currency into fideral 

money ? A. Divide by \ \ that is, multiply by 4. 

11. How do you reduce federal money to Canada eurretwyf 

A. Multiply by 4 ; that is, divide by 4. 

Exercises far the Slate. 

' 1. A gentleman, residing in Boatpn^ contracted a debt oi 
200£. 17 s. -in Halifax ; how many -dollars will vtBj the debt? 

200£. 17 s.=r200,85£. X 4 =$8^9,40, Ans. 

2. w2y residing in Montreal, sent 3()0£. Canada currency to 
Bj his correspondent in New York, to purchase 120 barrehi of 
floor. The flour cost $12,50 per barrel ; how mueh, in Canada 
currency, is the b&luice which is. due ? A. 7b£. \ 

3. A merchant in Quebec wrote to his oorreqK>ndei]t in 
Philadelphia, to purchase a large quantity of cotton. His cor< 
respondent writes he has purchased 300 bales, each contiuning 
275 pounds, at 10^ cents per pound.' How many pounds Can- 
ada currency must the merchant remit to his agent to meet tho 
purchase price ? S. 2114£. 1 s. 3 d^^ 

Foreign coins are estimated in the Umted States 
€Lccording to the faUowmg 

TABLE. 

Livre of France, $ ,18^. 

Franc of France, $ ,18f. 

Ouilder or Florin of the U. Netherlands, • $ ,40. 

Mark Banco of Hamburg, • . . - . . $ ,33^. 

Bix dollar of Denmark, . . • • '• . $1,00. 

Real of Plate of Spain, $ ,10. 

Milrea of Portugal, ........ $1,24. 

Tale of China, . .^ $1,48. 

Pagoda of India, $1,84. 

Rupee of Bengal, $ ,50. 

1. Reduce 500 liyres of France to federal money. 

lUyre=n:$ ,18^ ; then, 500 X l9^^p2jS0, An^, 

2. Redupe $92,50 to liyres of France. A. 500 liyres. 

3. Reduce 5000 francs to federal money. A. $937,50. 
^. Reduce 12500 fl(»:ins to federal money. A, $5000. 

9. RediMii $5000 to fixa'auL A. 12500 floriiift. 



no ARITHMETIC. 

A pound sterling of Great Britain, ... $ 4,44| 
4. pound sterling of Ireland, $4,10* 

« 

Questi€ns on the fgregoing. 

I. How many are 40, 5, and 9, added together ? How many 
.00 -f ly -f ^ ? How many 400 + 50 -f §5 + 9 ? How many 
300 -1-100 + 80-1-20? Howmany89-f-9-f-8-fG? 

.2. How many are 6 times 50? 10 X 100? 10 X 1000? 
^X60? 30X40? 

3 What number added to 20 will make 30 ? WiUmakc40? 
Will make 39 ? Will make 89 ? 

4. What number multiplied by 4 will mak^ 8 ? Will make 
40? Will make 400? 600? 1000? 

5. What number divided by 8 will make 2 ? Will make 6 . 
Will make 10? 

6. If the minuend be 40, and the subtrahend 21, what will bo 
the remainder ? 

7. If the remainder be 40, and the subtrahend 20, what will 
be the minuend ? 

8. If the divisor be 6, and the quotient 8, what will the dhri* 
dend be ? 

9. If the quotient be 10, and the dividend 120, what will the 
divisor be ? 

10. If the product of two numbers be 84, and the multiplicand 
7, what will the multiplier be ? 

II. What will 120 yards of cloth cost, at 50 cts. a yard ? (Di- 
vide by the aliquot part, found in H XXVHI.) At 33J cents ? 
At 25 cents ? At 20 cents ? At 1G| cents ? At 1^ cents ? 
At 10 cents? At 5 cents? 

12. How many times will a little wheel, 6 inches in circum 
ference, turn round in going 1 foot, or 12 inches ? In going 3^ 
feot, or 36 inches ? In going 5 feet ? 12 feet ? How many 
times in going across the street, allowing it to be 3 rods, Z 
yards, and 1 foot, or (J60 inches. 

13. What must be the circumference of a wheel that turns 
•round twice in goin^ 2 feet, or 24 inches ? 

14. How many shillings in 8 d. + 6 d. -|- 10 d. ? 

15. Flow much does 19 s. 6 d. lack of l£. ? 

1 6. How many pounds are 2 times 30 s. ? 4 X 10 1. ? 

17. Divide 15 s. by 2. 

18. Reduce % to its lowest terms. 

19. Reduce tPj, ipj, fifo", -f^i to their lowest terms. 

20. What fraction can you use for -3^, t^, t^, f , i^^ ? 

21. What part of a month is I day ? A. •^. Ii 2 days? A 
^^=^. IsSdays? ^. A = i. Iiydaye? .tf. i^. Li8 
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da3ni? A5fir = 'Ar. b 9 days? j3. ■ft = -flr. IilSdayi' 

-i?. M = f IsaOdayB? ^. fj = f. 
2^. How much is !^ of i? i^of^P iofiofj? 

■ 23. How much is I of I? j^ofA? 

94. How many times is 2 contained in } .' How much is i 
of}? 

25. How many times 2 in -^ ^X^^ divide afractimif w« mut- 
ttply f A« denonUnatorf or divide the numerator.) 2 in -^ ? 3 in 
A? 3iniJ? 4inf¥? 

26. How mneh is j- of -^ of a month ? i of} of a month ? 
I of a month divided by 2 is how much ? How much is j^ of 

§^ of a month ? 

27. James has ^ of a dollar, Ruins {^ and Thomas the 
remainder of the dollar ; what is Thomas' part ? 

28. William had i of a ticket, Henry ^, and James i ; what 
part of a ticket ^ they all own ? (FirUfhow many &A# each had 
Urst.) 

29. What kind of fractions are the fofiowing, vii. i, }, 5}, 7i, 

2S,iof|? 

30. Reduce } to a decimal. 

31..What decimal is equal to i? i? A? I? 

32. James has ,2 of a ticket, William p, Thomas ^ ai|d 
Harry the remainder ; how much does Harry have ? 

33. What is the amount of ^+ >4 + ,1 :* 

34. Multiply ,6 by ,5. 

35. How much is ,5 of ,5 ? 

36. How much is ,3 multiplied bv ,4 ? 

37. Divide ,24 by ,6. 

38. Divide ,8 by ,2. 

39. Divide ,6 by ,15. 

40. From ,5 take ,25. 

41. 4- of 14 is 2 ; 2, then, is -f of what number ? 

42. i of 4 is 2 ; 2, then, is H of what number ? 

43. 3 is I of what number ? 

44. 4 is -^ of what number ? 

45. 5 is -x^r of what number '' 

46. 10 is i of what number ' 

• 47. 7 is -J- of what number ? 

Exercises for the Slate. 

1. 2685 + 87+84.60« ^.'2840. 

2.3789543 — 2689:=:: j9. 3786854. 

^. 7236845 X 1732» Ji. 1253421554(T 
14* 



lU « ARITHMETIC. 

4. 893645^201= * Ji. 4445f^. . 

5/ ^y^m^^ = ^. 2433|tmil 

6. 7 is tV ot'what number? ^. 490. 

7. 26 is J of what number ? j1 104. 
a 20£.138.4d.-f 100£.15«.6d. + 10d. + 15s.4-l8. 6d 

+ i d. -f 1| d. = j«. •122j(i . 6 8. 4 d. 1 qr. 

9. From 1£. 15 s. take 19 s. | d. j3. 15 s. 11 d. 1 qr. 

10. Multiply 16 by |. j3. 10|. 

11. Di^delObyf. ./«. 24. 

12. Mu'tiply f by 30. ^. 25. 
18. m »de ^ by 30. A. ^. 

14. M Jtiply i of I by 15. ^. 5|. 

15. 1 rvide i of I by 15. ^. ^V- 

16. . m{ui bought 4 hogsheads -of molasses : the first con 

tain* , 76f gallons ; the second 63^ gallons ; the third 79| f(tl 

k>» , and the fourth 59^ gallons. How many gallons in itt< 
v>S.ole ? (Reduce the fractional parts to a common denomina 

-r before yov. proceed to add.) A. 279^^^. 

17. 3700TS-^+T%4.^37,5-|-jTFTy*«yTy7 = ^. 3744,200005 

18. What is the value of ,990625 of a pound? 

A. 19 s. 9d. 3qrs. 

19. From 29 years, 5 mo. 3 daysj'take 23 hours 40 minutes 

A. 29 years, 5 mo. 2 days, hours, 20 minutes. 

J^ote. When it is required to find the distance of time frori: 

one dale to another, it<maybe easily done by subtracting the first 

date from the last, reckoning the months according to theii 

order in the year j thus, January is 1st mo., February 2d mo. . 

20. AVhat is the difference of time between March 27, 1827. 
arid February 15, '1828 .' 



(13) (30) 

182a, 2d mo. 15tn day. 

• 1827, 3d mo. 27th day. 



In computing ittUrest^ we tu\<^ 3C 
days to the monih^ tirtd VlmoniA* *« Uu 



year* 



Ans. 10 mo. 18 days. 

21. What is the difference of time between April 14, 1827, 
and March 16, 1828 .' A. 11 mo. 2 days. 

22. A note, dated July 1, 1826, was paid June 20, 1828 ; 
how long was the note on interest ^ A, 1 year, 11 mo 19 lays 

23. A note, dated N«v. 15, 1820, was not paid till D< c. 1, 
1828 ; how long was it at interest? A. 6 years, mo. 16 lays. 



INTEftfiST. r 155 



? tJttm Q. If the interest of 1 00 dollars for 1 year is 6 dol- 
lars, what will be the interest of 200 for the same time ? Of 
300? Of 400? Of 600? 

Q^ What will be the interest of 100 for 2 years ? For 4 
veats ? For 10 years ? 



■*mJtm 



Q. Wh(U is that which is paid for thsmse of money called f 
A. Interest. 

Q. Hew^ tlierij *may ii he defined f A. Interest is an allow- 
ance made by the borrower to the lender for tlie use of money. 

Q. What is that which is paid for the use of 100 for 1 year 
called f A. The rate per cent. 

Q. Why called the rate per cerU. f A. Because per cent., or 
per centum, means, by the 100. 

Q. HoWf then^ is interest computed? A, At so many dollars 
for each 1(0 dollars, so many cents for each 100 cents, so many 
pounds for each 100 pounds, &c. for 1 year. 

Q. How is it computed on a greater or less sum than 100, or 
a longer or sliorter time than 1 year f A. In the same proper 
tion. 

Q. IVhatisthemetmingofperannumf A. Each year, or 
by the year. 

Q. What, then, is the meaning of (yper cdkt. per annum f A. 
6 dollars for the use of 100 doUeurs, 6 cents for 100 cents, &c., 
for 1 year. « 

Q. When the rate per cent, is tstdblished by law', what is the 
interest called? A. The l0gal, or lawful interest. 

Q. What is the legal interest in the JVeio England States f 
A. 6 per cent. 

Note. In the state of New York, it is 7 per cent. 

Q. IVlicn there is no mention made of the rate per cent., what 
rate per cent, is understood? A* The le^al rate. 

Q. What is the sum lent called? A. The principal. 

Q. When the interest and principal are both added togethei'f 
what is it callid ? A. The amount. 



&inoOt at 6 per cent., the interest of 100 cents for 12 rao. is 6 cents, the in- 
terest will always be ( as many cents as there are months ; that is, it the num- 
ber of months will express in cents the interest of $1 for said montns, thus : 
the interest of $1 for 12 months being 6 cents, 8 mo. will be 4 cents, for 4 is 4 
uf 8 mo. ; and in the same proportion for any length of time. 

Now, as the interest of any sum over 1 dollar is proportionally more, as 5 
dollars for instance, the interest of which is iS times as many cents as the in- 
terest of $1, and as cents are lOQths of a dollar, it follows, thtrt, multiplying 
ativ denomination, as pounds, dollars, cents, &c., by \ the number Of month?, 
will f ix'e a product that will oo tho interest, either in cents or lOOth;, whi^h I 
are easily brought info dollars, or whole numbers, by cuttinj^ of! two fignresaa ^ < 
he product, (tha» ig^ diviJing by 100.) t . * ' 



W iftRYTHHETia 

Hence, ToJindUteint^rut^fmifnmofdoUa/rsypamnAt, 

shiUings, or eagUSf for one year or more^ we have, the foUcw^ 
rug 

RUL.E. 

I. How do you proceed f A. Multiplv bj i the iramber of 
m^xrth., and cut ,fr two figure, tth. ^U, (&r diriding b. 

Mental Exercises. 

1. What is the interest of ^ for 4 months ? A. 16 eents. 

2. What is the interest of s4 for 4 months ? .^. 8 cents. 

3. What is the interest of fe for 6 months P .^. 6 cents. 

4. What is the interest of feO for 2 months ? j9. 20 cents. 

5. What is the interest of i80 for 10 months? A, $4,00. 

C. What is the interest of |40 for 1 jt.y or 12 mo. f A. $2,40. 

7. What is the interest of $d for 1 yr. 4 mo. ? ^.64 cents. 

8. What is the interest of $5 for 1 yr. 6 mo. ? A. 45 cents. 

9. What is the interest of $1 for 4 years? A. 24 cents. 

10. What is the interest of $8 for 2 mo. ? ^.8 cts. What 
ts the amount ? A. $8,08. 

U. What is the mterest bf $6 for 1 yr. ? dd. 36 cts. What 
is the amount? A. $6,36. 

12. What is the interest of $1 for 4 yrs. ? j9. 24 cts. What 
is the amount ? .4. $1,24. 

13. What is the mterest of 100 £. for 2 months? A, 1£. 
What is the amount ? A, 101 £. 

14. What is the interest of 10 £. for 1 yr. 8 mo. ? wf. 1 £ 
What is the amount ? A, 11 £. 

15. What is the mterest of $2,50 for 2 mo. ? dd. 2 ct^. 5 m 
What is the amount? w9. $2,^. 

16. What is the interest of ^6,50 for 2 mo. ? A, 6} cts. 
What is the amount ? A, $6,56$. 

Exercises for ihe Slate. 
1. What is the mterest of $240,30 for 3 yrs. 4 mo. ? 
3 yrs, 4 mo. £=40 mo. -<- 2 =20, half the numlfer of months 



OPERAITON. 
240,30 
20 



In thifi example, u ttere are two plttoes for cents in 
the mult ipKcand, tbero will b»two also in the product . 
then, cutiins off two more figures, (fbr diridiog by 100,; 

$48,0600, .tfn5. ^'^^^^^^-^^^ 

2. What is the interest of $4t)0 fer 2 yrs. 6 mo. ? A. $60. 

3. What is the amount of $500 for 4 yrs. 1 mo. ? A. $622,00. 

4. What is the interest of $75 for 2 yrs. 6 mo. ? (11^) Of 
-.$^50? (3750) Of $800 .> (120) Of $95 ? (1425) Of$650.> 

\pm) A. $280,50. 
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INTEREST. I5T 

6. Wiiat is the interest of $1500 for 4r?fTO,>:i(?0> . F^r 6 
mo. ? (45^ For 10 mo. ? (75) For 1 yrV'Sxi^rf (105) Fof 

1 yr.Smo.? (150) For 4yrs. 2mo. ? (375) '¥iS.6yts.^mo.? 
(5d5) A. $1365. • 

6. What is the amount of $75 for S yps. 6 mo. i* (8625) Of 
^250? (28750) Of $800.? (920) Of $95.? (i0925> Of $050? 
(74750) A. $2150,50. 

7. What is the amount of tf5615,75 for 5 yrs. ? (800475) For 
n yrs. 1 mo. ? (1025223) /For 7 yrs. 2 mo. .' (880522) ^2. 
$2706.22 4-. I 

8. What is the interest of $7650 for ^yrs. 3 mo. ? (1401 75> 
For 3 yrs. 4 mo..? (1530^ For 6 yrs. C nh), .? (298350) For 

2 yrs. 2 mo. ? (99450) A. $6999,75. 

9. What is the amount of $7,50 for 10 yrs-. 1 mo. ? (12037) 
Fro- 2 yrs. 3 mo. ? (8512) For 1 mo. ? (7537) For 11 mo. ? 
(7912) For 1 yr. 7 mo. ? (8212) A. $44,21 -f . 

IT lOCIZa Since days are always either SOtlis of 8 montir, or ifome 
greater part, as halves, 3da,4ih8,5thB,&c. ; thus,] day = -g^ ; 2 days == -^^ 
which, being reduced to its lowest terms, is -J-^ ; .3 days =i- 7^g> or -^ j'5 day* 

= T^, or I ; SO days = |^,^ » ^i* f 5 it follows, that, if these parts tK> dimin- 
ished in the same proportion as tne months, that is, if half the fractional part 
bo taken for a niuilipiicr, the product will expres* tltj interest for the da^s in 
tents, or 100th«, which, divided by 100, as before, will be the interest required. 

To halve any thing, we divide hy 2. 

J^ote. It will be recollected, that, to divide a fraction hy 
8, we can 
Multiply the denominator, or divide the numerator. 

1. What is the interest of $60 for 15 days ' $60 

15dayM=z^ar^ mo, ~2 = i, mult^Uer. ^ 

.^n^. $ ,15 

2. What is the interest of $24 for 10 days ? $24 

10 day* == ^ nw. = J -f- 2 == I, mult^lier ^ 

Ais. $ ,04 ; 

3. What ':m the interest of $120,60 for 20 days ? $120,60 

90 «iay. = f^ nw. = f -i. 2 = i, fiwttiirfier. ^ 

Ans. $ ,4020 
. 4. What is the interest of $360,60 for 19 days? $360.60 

W days l=z ^ mo. ^ 2 =:: ^yViultiptufr. ^f 

Mti9. $1,14,1tSt»* 



M ARirflMETra 

Hence, to find tks mterut of any ram for iaiy$^ w§ hm Che 
fMnomg 

ttUIiE. 

I. Amo do you proceed first f A. \ find what fractional 
part of a month the dajs are, and reduce the fraetton to its 
lowest terms. 

IL What do you mako the mukipUerf A. Hatf of thisfirac- 

ttOD. 

III. How do you halve the fraction f A, Halre the same- 
rator, or doable the denominator. 

IV. Mter you have multiplied by the fraction, ttkat i$ to*be 
done loitA the product ^ to get the interest t A, Cat off twc 
ligaree, as before. 

* 

Mental Exercises, 

1. What is the interest of $120 for 15 days ? A. 30 cts. 
% Interest of $60 for 15 dajs ? A. 15 cU. For 10 da. ? A. 
10 cts. 

3. Inters of$18 for 20 da.? A. 6 cts. For 10 da.? #f. 3ete. 

4. Interest of |l20 for 1 da. } A.^qXm. For 2 da. ? 4,4 eU. 

5. Interest of $60 for 3 da. ? A. Z cts. For 6 da. ? A, 6 cU. 

Exerciseifor the Slate. 

1. What is the interest of $1200 for 2 da. ? $1200 

jfti#740ct«. 

2. What is the interest of $600 for 20 da. ? $600 

Ans, $2,00 

3. What is the interest of $2400 for 15 da. ? A, $6. 

4. What is the interest of $3600 for 10 da. ? A. 

5. What is the interest of $726 for 20 da. ? A. $2,42. 

6. )Vhat is the interest of $1800 for 1 da. ? (20) For 3 da. ? 
<60) For 4 da.? (80) For 5 da.? (1) For 10 da.? (2) For 
15 da.? (3) For 20 da.? (4)*>For Sfi da.? (5). jtf. $16,60. 



7. Whatistheinterestof$120for8yr8.4mo.l5da.? $120 
Itw. 4 iw. =3: 100 -C- 3 == 50 ; aiui 15 da =s 
Ue tmUt^Uerfor the dayt end mo«ths it 50^. 



6ytw.4iw.=3:100-C-3===50;aiuil5Ai ssimQ.-i-2zssii thm^} gQi 



6000 

30 



mo;n 



UfTSSEST W 

a 'What bth« fotetMt pf$iaO0fiO for 1^. 
10 mo. 24 da.? ' #1200,60 

1320660* 

48024 



JVM«. When the dayi arosn even mmber, it will ofleiitiaiBfflieftnnd eeo- 
TBnient to find what fteetioiia] part of & month half the days will be, without 
hahring the fraction afterwards; thi]0,for9Odayi,talEelOdajsss^s?^y 
liM maltiplier. ' 

^ What ^the interest of $180 for 29 days ? £, 87 ets. . 

10. What i^llhe amount of $180,60 for 2 yrs. 4 mo. 20 da,? 
A, 1^,486. 

a. What is the amount of $36,60 for 2 yrs. Imo. 5 da.!" 

A, $41,20&]f^K 

12. What is the interest of$300 for lyr. 6 mo. 15 da.? (2775) 

For2yr8. 6mo. I5da.? (4575) For 3 vrs. 4 mo. 10 da.? (6050V 
For 4 yts. 4 mo. 5 da.? (7825) w9. $312,25. 

13. What is the interest of $600^0 for 2 yrs. ? (7206) For 
lyr. 8mo.? (6005) For 2yrs. 8 mo. 1 da. ? (9618) Far 5 yrs. 
7 mo.. 12 da.? (202368) For 8 yrs. 4 mo. 4 da. ? (30065) A. 
$731,308. 

14. What is the interest of $700 for lyr? (42) For6imo.? 
(2275) For 4 mo. 2, (14) For 20 da. ? (2333), A. $81,(«3. 

15. What is the amomit of $60000 ^r 3 da. ? (60030) For 
8 da. ? (60080) For 9 da. ? (60090). A. $180200. 

16. What is the interest of $60 for 2 mo. 1 da. ? (61) For 2 
mo. 2 da. ? (62) For 2 mo. 3 da. ? (63). A, $1,86. 

17. What is the interest of $60 for 2 mo. 7 da.? (67) For 2 
mo. 8 da. ? (68) For 2 mo. 12 da. ? (72). A, $2,07. 

18. What is the interest of $1200 for 12 yrs. 11 mo. 29 da. ? 
A. $935,80. 

The forofoing example, although it is as difficnh a one a* usually oeoars, ie 
■oWedr by oae third of the usual number of figures required by other mekhods 



IT ZiXZZIa It is evtdont, that, when the rate is either more or less tiaii 
6 per ceni., the interest for the given rate will be a certain part of 6 per cent.) 

thus, 5 per cent, will be 4 as much as 6 per cent., 4 per cent. ^ as mueh, 7 per 
cent. X as much, &c. 

To get 4 X- of any number, we multiply by the numerator, and divide 
by the denominator } and,- as tlie denominator will always bd 6, and the no- 
meratoff the given fate, hoQCey 



160 ARITHMETIC 

To find the inteiest of any sum, whan the rate i« not 6 per 
cent., we have the following 

RUlrE. 

I. Bow do you proceed f A. Find the interest for 6 per cent,, 
u before. 

II. How db you proceed next f A. Multiply the interest of 6 
per cent, by the given rate, and always divide by 6. 

1. What is the interest of $600 for 1 yr. 2 mo. and 15 days^. 
at 5 por cent. ' ^qq 

74 °^<*' 
4300 
150 

4350 otf . «t 6 iMT cml 
5 

i 



6)21750 



Ans. $96^;^ tnf. at 5 per tent 

% What is the interest of $240 for 2 yrs. 6 mo. at 1 percent. ? 
(6) At 2 per cent.? (12) At 4 per cent.? (24) At 6 per cent, f 
(36) At 10 per cent.? (60) At 5^ per cent. ? (33) A. $171. 

3. What IB the interest of $4o0 for 3 yrs. 2 mo., at 15 pei 
cent.? (228) At 20 per cent. ? (304) At 10| percent. ? (1C340 
At 15^ per cent. ? (23560) At 7 per cent. ? (10640) A 
$1037,40. 

4. What is che interest of $600 for 15 mo., at 2| per cent.. 
(20(525) At i.| per cent.? (28125) ^.$48,75. 

5. What is the interest of $600 from January 1st to Marcl 
1st? (6) From January 15th to May 15th ? (12) From Jonua 
ry 15th to September 15th? (24) A. $42. 

C. What is the amount of $500 from March 10th, 1824, t 
March 10th, 1827? (590) From Miirch 2yth, 1820, to Mard 
2rh h, 182() ? ((530) From March 16th, 1820, to March 16lh, lti24 
(Ca")) A. §1890. 

7. WTiat is the interest of $60 from June 1st, 1826, to N« 
V jmber Ist, lfc^27? (510) From April 1st, 1825, to Aujorust Kill 
IS^titi? (495) From July 4lh, 1825, to August 19ih, lSi2c 
(n-i5) ./^. $21,30 

H, What is the interest of $300 from September 5th, 1S9 
to September 
ceiuber 24th, 

9. Wliat 
December 1st, 1830 ? A, $225. 




I 



I 



INTEREST. 161 

IT XJUV. A concise and practical Rule for the State of 
New York, in which the interest is established by law at 7 

per cent. It has been remarked, that 7 per cent, is |- of 6 per 
cent, 'f that is, ^ more than 6 per cent : Hence, 

Q. To find the interest at 7 per cent., what is the 

RUIiE? 

d4. Add ij- of the interest, at 6 per cent, (found as befi>ie), to 
'tself ; the sum will be the interest at 7 per cent. 

J^ote. The intorest for vry rate per cent, may be found in the same man- 
ner by subtracting, wben the given rate is under 6 per cent., and adding, whm, 
it is more. 

1. What is the interest of $360 for 20 days, at 7 per cent. ? 
J^ew Method, Old Method. 
$360 $360 
i 7 

I) $ 1 ,20 <rf 6 per cent. 1 z=^) 2520 
20 210. 



Ans. $lj40 at 7 per cent. 15=^) 105 

5=i) 35 

Ans. $1,40 

2. What is the interest of $60 for 2 yrs. 4 mo., at 7 per 
cent..:* ^. $9,80. 

3. What is the amount of $120,60 for 1 yr., 6 mo., 10 da., at 

7 per cent. ? A. $133,4973^ m. 

4. What is the amount of $241,20 for 6 mo. 20 da. ? (25058) 
For 1 mo. 1 da. .? (242653) For 1 yr. 4 mo. 5 da. ? (2C3946) For 
2 yrs. 6 mo. 25 da. ? (284582) A, $1041,761+. 



tr TX^m Since 6 per cent, is $6 on $100, that is, yStj- of 

the principal, and 5 per cent. x^Tr* &c., hence, 

To calculate the interest at any rate per cent., when the 

time is 1 year, we proceed as follows : 
Rule. Multiply by the given rat€j and cut off two figures^ 

us before* 

15 



1C8 ARITHMETIC. 

1. What b the interest of $220,40 

$220,40 for 1 yr., at 9 per cent ? 

$ 19,8360 Am. 

' 2. What is the interest of $1200,30 lor 1 yr., at 12^ per 
oent. ? Ji. $150,03,7. 
3. What is the amount of $80,10, for 1 jr., at 2^ per cent. ? 

S2102) At 5 per cent. ? (84105) At 10 per cent ? (Sdll) At 
percent.? (8370l) At 19} per cent. ? (95919) 

^1 $433,94-f 

ir ULVla CoKHissioN. Q. When an aUawsmee of so fmuk 
per cent, is made to a person called either a correspondent, factoty 
or broker, for buying , or assisting in buying andseUing goods 
for his employer, loAat is it called f A. Commission. 

Rule. Smce comtmissUm, insurance, buying and seHihg stocks^ 
and loss and gain, are rated at so much per cent.j without regard 
to time, how may aU these be calculated f A. Multiply by the 
rato per cent., and cut off two ^ures, as in the last rule. 

1. What would you demand lor selling $400 worth of cotton, 
for ^ per cent, commission .' 

$400 X S|, tatd euUinff off two figures, = $10, comniission, Ans. 

2. My correspondent informs me that he has purchased goods 
to the amottnt of $5000 ; what will his commission amount to, 
at 2i per cent. ? A, $125. 

3. What must I be allowed for selling 300 pounds of indigo, 
at $2,50 per lb., for 2 per cent, commission ? (15) For 2| per 
cent? (90625) For 5 percent.? (3750) For ^, per cent.? 
<;4875) For 7 per cent. ? (5250). A, $174,37^. 



hrsuRANcs. Q. What is the allowance of so much per cent, 
made to persons, to make good the losses sustained by fircp 
storey 4<*c. caUed f A. Insurance. 

Q. By what name is the instrument that binds the contracting 
parties called? A. Policy. 

Q. What is the sum pa^d for insurance called f ^.Premium. 

1. What will be the premium for insuring an East India ship, 
valued at ^^5000, at 15«| per cent. ? A. ^875. , 

2; What is the premium for insuring ^^600, at 2Q per cent. ? 
(520) At 30 per cent. ? (780) At 1§ per cent ? (481) 26i 
per cent. ? (689) A. $2470. 



Stock. $. What is the general name for dU moneys invested 
in trading companies^ or the funds of government^ caJUedf 
k A. Stock. 



■^^•-" ■-•I" 



INTEREST 163 



Q. What $100 of stock sells for flOO, Junoisths ttwh amd to 
be f A. At par. • 

Q. When is it said^to he above par, and when below par f 
A. When $100 stock sells for more than $100, it is said to be 
above par ; when for less than 100, below par. 

Q. fVhen it is abormparf what is it said to bef A» So mach 
advance. 

1. What \a the value of $2500 of stock, at 106 per cent.; 
that is, 6 per cent, advance t Jihs. $2500 X 106 k ^^K650. 

2. What is the valijbe- of $1000 of insurance stock, at 95 per 
celit. ; that is, 5 per cent.' below par ? ^. $950. 

3. What is the value of $1200 of bank stock, at 3 per cent, 
below par ', that is, 97 per cent. ? (1164) At 112 per cent., or 12 
per cent, advance.' (1344) At 87^ per cent. .» (1050) At 12!| 
per cent, advance ; that is, 112} per cent..'* (1350) A, $4908. 



Loss A9D Gain. 1. Bought a piece of broadcloth for $60; how 
much must I sell it for, to gain 10 per cent. ; that is, 10 per 
cent, advance, which-is 110 per cent, on the cost ? $80 X 110 

Bs: $00, •aJ|#. 

2. Bou^kt a hogshead of molasses for $50, and 5 gallons 
having leaKed out, I sold the remainder at 10 per cent, loss ; 
that is, 10 per cent, below par, being 90 per cent, on the cost ; 
what did I get for it ? A, $45. 

3. If I pay $50 for a piece of broadcloth, how must I sell the 
same so as to gain 20 per cent. ; that is, 20 per cent, advance, 
or 120 per cent on the cost ? A. $60. 

4. Bought rum at $1,^ per gallon ; and, bj accident, so'much 
leaked out, that I am content to lose 20 per cent. ; how must I 
■ell it per gallon ? A. $1. 

5. A merchant bought 400 barrels of flour for $3500 ; how 
must he sell it per barrel, to gain 25 per cent. ? A, $10,9^. 

6. Bought sugar at 15 cents per lb. ; at what rate must I sell 
it a lb. so as to gain 20 per cent. ? (18) So as to gain 25 per 
cent.? (1875) 30 per cent. .=* (195) 40 per cent. ? (21) 45 per 
cent. ? (2175) 50 per cent. P (225) 65 per cent. .' (2475) 75 

Ser cent. ? (^25) 90 per cent. ? (285) 100 per cent., or to 
ouble my money ? (30) A. $2,31. 

7.. Bought 100 tierces of rice, each tierce weiehixiff 300 lbs. 
net, at 6;| cents per lb. ; (1875) 30 pipes of wine for $14^ por 
gallon; (425250) 3 hhds. of rum for 90 cents per gallon; 
(17010) 40 barrels of flour fi)r $7^ per banrel ; (300) and 40 
bnidielB of salt for 7 s. 6 d. or $1,25 per-l>ushel ; (56) how much 
must all the said articles be sold for, to gain 50 per cant., being 
150 per cent, on the first cost ? A, $9971,40. 



tdl ' ARITHMETIC. 



T^tfie, Rate per cent., and Amount given, to 
find the principal. 

1. What sum of ready money, put at interest for 1 yr. 8 mo. 
at 6 per cent., will amount to ^220 ? 

The amount of $1 for 1 year and 8 mo. is $1,10) tlion $220 < 

^ $1,10 = $200, ^ns. 

Rate. HoWf then J woidd you proceed to find the principal ? • 

^. Divide the given amount by the amount of $1, at the given * 
rate and time. 

2. What prixLcipal, at 6 per cent., in 5 years, will amount to 
$650.? 

In tkit iTtampU, m dividing $650 by $1,90, 100 annex two ctphera to 500, to 
tMk§ ik« decimal places in the divisor and dividend equal, (See M LVI.) 

A. $500. 

3. What orincipal, at 6 per cent., in 1 year 2 mo., will 
amount to $642. A. ^^600. 

4. What principal will amount to $691,50 in 2 yrs., 6 mo., 15 
da., at 6 per cent. ? A, $000. 

5. A correspondent has in his hands $210, to be laid out in 
goods ; afler deducting his own commission of 5 per cent., how 
much will remain to be laid out. 

It is ovldenl, that the commission which he reeoived, added to the money laid 
dttt, must make $210 \ hence, $310 may be considered the amount, and the 
money laid* oat tha principal: consequently, the question does not differ mato- 
ria^lly from the foregoing. In such questions as these, in which time is not 
fogarded, the amount of $1 is the rate per cent, added to $1. 

it will be recollected that 6 per cent, is 6 cents on 100 cents, or $1 ; 5 per 
cent., 5 cents j the amount, then, of $1, at 5 per cent., is 5 cents added to $1, 

making $1,05 \ then $310 -^ $1^05 = $200, Ans. 

'6. A factor receives $1040 to be laid out in goods, after de- 
ducting his own commission of 4 per cent. ; how much does 
his commission amount to ? 

The sum laid out, found as before, is $1000 } then, 1040—1000 = $40, com- 
mission, the Jinstoer. 

7. A factor receivea $2100, from which he wishes to deduct 
his commission of 5 per cent.; what will his commission 
amount to ? A- '$100. 



Discount. 1. William owes Rufus $1272 to bo paid in 1 
year, without interest ; but Rufus, wanting his money imme- 
diately, says to William, I am willing to allow you C per cent., 
the lawful interest, if you will pay me now ; what sum ought 
William to pay Rufus ? 

It is evident that he ot^ht to paj just such a «um, as, put at interest, woufd 
in 1 year amount to $137^ ; or, m other words, such a principal as weak' 
amount to $1272. ^is question, therefore, is solved iu the same maoaer ai 

tho preceding 

$1272 s- $1,06 ■« 1200, the Ms, 



INTEREST ^ 165 

Q. What is an aUowance made for thepatfmeiU of a wm of 
money before it hecomes due called f A. Discount. 

^. What is the sum called, whichf put at irUerestf would^ in 
the given time and rate, amount to the given sum or debt t A 
The present worth. 

Q. In calculating interest, what would the present worth be 
called ? A, The principal. 

Q. What would the given sum, or debt, be called ? A, The 
amount. 

Q. What is the disconlit of any sum equal to ? A. The in- 
terest of its present worUi for thd same time. 

^. As operations in discount are substantiaUy the same as in 
the preceding paragraph^ vihat is the nde^ ihich^ -was there 
given^ that is applicable to discount f 

( Rule. Divide the given sum, or debt, bj the amount of $1, 
at the given rate and time ; the quotient will be the present 
worth. 

Q. How is the discount found? A, By mbtraeting the 
present worth from the given sum or debt. 

JV)tf«. It wilt be x«moll«eted that, when no per cent, is mentioned, 6per oeat« 
■ onderetood. 

2, What is the present worth of f 133;30, due 1 yr. 10 mo. 
hence ? A, $120. 

Proov. 3. What is the amount of $1S0 for 1 yr. 10 mo. ? 
(Perform this example by the rule for calculating interest.) A, 
$133,20. 

4. What is the discount of $660, due 1 yr. 8 mo hence ? 

A. $60. 

Proof. 5. What is the interest of $600 for 1 yr. 8 mo. ? 

^.$60. 

G. What ia the discount of $460, due 2 yrs. 6 mo. hence ? 
i. $60. 

7. What is the present worth of $1350, due 5 yis. 10 mo. 
hence ? A. $1000. 

8. Bought goods to the amount of $520 on 8 mo. credit ; how 
much rea^y money ouffht I to pay as an equivalent ? A. $500. 

9. Bought goods in JBoston, amounting to $1854, for which 
1 gave my note for 8 mo. ; but, being desirous of taking it up, 
at the expiration of 2 months, what sum does justice require 
me to pay? ./S. $1800. 

10. What is the discount of $615, due 5 mo. hence f 

A, $15. 

11. What is the present worth of $1260, due 10 mo. honce ? 

A. $1200. 

12. What is the present worth of $1272, due 2 yrs. hence, 
discounting at 3 per cent. ? A. $1200. 

^ 13. What is the present worth of $&l«50t due 6 mo. hence ? 
15* ' 



jlOS ARlTraiETIC. 

(50) Of $204, duo 4 mo. lionco ? (200) Of $13000. du6 5 yri 
hence .'' (lOOOO) rjL' ;^jUO, duo 3 yrs.. hence ? (3(J(H)) 

-•k^]8250. 
14. What 18 the present worth of $515, due 6 mo. hence ? 
(500) Due 1 yr. hQnce ? (485849) Due ] 5 mo. hence ? (479069) 
Due 20 mo. hence ? (4G8181) Due 4 yrs. hence ? (415322) 

A. $2348,421 -f-. 

IT IiXinXZ. THmCy Rate per cent,, and Interest^ hemi 
giveny to find the Principal. 

1. What sum of mon«y, put at interest 1 yr. 8 mo. at the rat6 
of 6 per cent., will gain $20,60 interest ? 

Tke interest of ^1 for 1 yr. 8 am. = 10 ets. ; then, $20,60 -^ $,10 = $206, Jins 

RoLK. HoWfthenj would you proceed f A. Divide the given 
gain or mterest by the interest of $1. at the given rale and 
time ; the quotient will be the principal required. 

2. A certain rich man has paid to him, every year, $48000 
ititerest money ; how much money must he have at interest ^ or 
what principal will gain $48,000 in 1 year, at 6 per cent. P 

A. ^^OOOOO. 

3. If a man's salary be $12000 a year, what principal at in- 
terest for 1 yr. at 6 per cent, would gain the same ^ 

A. $200000. 

4. Paid ^45, the lawful interest on a note, for 2 yrs. 6 mo. ; 
what was tn^ face or principal of the note ? A. $^00. 



f XiZZZ. Tke Principal^ Interest^ and Time^ being 
giveny to find the Rate per cent. 

1. If I have $2000 at interest, and at the end of the year I 

should receive $120 interest, what rate per cent, would that 

be? 

The int-ere^t o/$2000 at 1 per cent, for 1 year is $20 ; therefore, $120 -H 2ff 
SB $6, that is, 6 per cent., the rate required. ' . 

Rule. HoiD, then, do yov proceed to find tke rate ptr 
cent. ? A. Divide the given interest by the interest of the 
given sum, at 1 per cent, for the given time ; the quotient will 
be the required rate. 

2. If 1 receive $60 for the use of $600, 1 yr. and 8 mo., what 
is the rate per cent. .' A. 6 per cant. 

3. If I oay $200 for the use of $2000 for 2 yrs. 6«io., what 
is the rate per cent ? A. 4 per cent. 



• INTEREST. ^ 167 

When the prices of goods are giveuy to find what is the 
Rate per cent, of Gain or Loss, 

1. A merchant bought cloth for $1,20 a yard, and sold it for 
$1,50 ; what was the gain per cent. ? 

In this example, we are required to find the rate per cent. The process, 
then, of findmi^ it, is substantially the same as in the foregoing examples. 
It has been remarked, that 6 per cent, is 6 cents on 100 cents ; that is, the 

interest is t^tt of the principal } which, written decimally, is ,06 ; 5 per cent 

is -r^jy = ,05 ; 25 per cent, is -^^ = »25 j that is, the rate may ajways ho 
considered a ilec&nal carried to two places, or lOOths. In the last example, by 
subtracting $1,20 from $1,50, we have 30 cents gain on a yard, wliich ia 

•a^j of tiie first cost ; -j^j = ,25 = 25 per cent., the Answer, 

KuLT.. , HoWytkenj do you proceed to find the rate per cent. 
of gain or loss f A. Make a common fraction by wntinfj the 
gain or loss for a numerator, and the cost of the article the dc: 
nominator ; then change it to a decimal. 

2. A merchant bought molasses for 24 cents a gallon, which 
he sold for 30 cents; what was his gain per cent. P 

^. ,25 =25 per cent. 

3. A grocer bought a hhd. of rum for $75, from which seve- 
ral gallons having Teaiked out, he sold the remainder for $60 ; 
wh^ did he lose, per cent. } 

In this example the decimal is ,2; which, carried to two 
places, IS ,20 = 20 per cent., tht Answer. 

4. A man bought a piece of cloth for $20, and sold it for $25 
what did he gain per cent. } A. 25 per cent. 

5.. A grocer bought a barrel of flour for $8, and sold it for $9 j 
what was the gain per cent. .'* . * ' 

As two decimal places only are assigned to the rate per cent., ,125 is 12^ 
97 12| per cent., that is, the third place is so many tontbi of I'^rcent. \ thus, 
I per cent, is ,01, and \ per cent, is ,005 = -A^^ or |^ of 1 pisr cent. 

A. 12i per cent. 

6. A merckant bought a quantity of goods for $318,50, and 
sold them again for $299,39; what -was his loss per cent. ^ 

A. 6 per cent. 

7. What is the gain per cent, in buying mm at 40 cents a 
gallon, ai^d selling it at 42 cent? a gallon ^ (5) At 44 cents ? 
(10) At 46 cents .? (15) At 50 cents } (25) At 54 cents •? 
(35) At 60 cents .? (50) A. 140 per cent. 

8. Bought a hhd. of molasses, containing 112 gallons, at 26 
cents a gallon, and sold it for $ ,286 a gallon ; what was the 
whole gain, and what was the gain per cent, i 

A. $2,912, and the gain ,1 = 10 per cent. 

9. Bought flour at $9 a barrel, and sold it fox $10^ a bcr 
rel ; what was the gain per cent. ^ A. 20 p^r cent. 



ARITHMETIC. 

10. If I buj % hone for $150, ftnd a ehaiie for $250, and seH 
the chaise for $350, and the horse for $100, what is my gain 
per cent.? A. $ 425 = 12^ per cent. 

11. If I buy cotton at 15 cents a pound, and sell it for 10^ 
cents, what should I gain in laymg out $100 } A, $10. 

12. Booght 20 barrels of rice for $20 a barrel, and paid for 
freight 50 cents a barrel ; what will be my gain per cent, in 
selling it for $25,62^^ a barrel ? A, 25 per cent. 



Th& Principal^ Rate per cetit.^ and BUerestj 
being given^ to find the Time* 

J . William received $18 for the interest of $200 at 6 per 
cent. ; how long must. it have been at interest } 

TU «iit«v««tMi $900 /or lyr. at 6 jMreme.u $13} Unc« $18 -^ IS = 1 J» 
=s l\ feartf (Jb« required time, Ant, 

Q. What, then, is the Ruls ? A. Divide the given interest 
by the interest of the principal for 1 year at the given rate, 
the quotient will -be the time required, in years and decimal 
parts of a year. 

2. Paid $36 interest on a note of $600, the rate being 6 per 
eent. ; what was the time ? A. 1 year. 

3. Paid $200 interest on a note of $1000 ; what vyas the time, 
the rate being 5 per cent. ? A. 4 years. 

4. On a note of $60, there was paid $9,18 interest, at 6 per 
cent ; how long was the note on interest .** 

A. 2,55 yrs. cs 2 yrs. 6 mo. 18 d^. 



OOMPOUirD XNTSB2SST. 

IT XiZZXa 1. Rufus borrows of Tiiomas $500, which he 
agrees to pay again at the end <of 1 year, together with the 
ihterest, at 6 per cent. ; but, being prevented, he wishes to keep 
the $500 another year, and pay interest the same as before. 
How much interest ought he to pay Thomas at the end of the 
t'.vo years ? 

In tbit example, if Rnfus had paid Thomas at the end of the fint ^lar, the 

interest would have heen $500 X 6 =$30, vhich, added to the principal, $500, 

thus, 500 -f* 30, = 590, the sun or amonnt justly due Thomas at the end <»f the 
first year ; but, as it was not paid then, it is evident, that, for tlie nest year, 
9d year,) Thomas ought to reeeive interest on $530, (being the amounc of the 

flrst year). - The interest of $530 for 1 year is 530X6 = $31,80, which, added 

to $haO, a> 561,80, tiie amount for 2 years •, hence, $561,80— $500 =$61,60, 
eompound interegt, the Answer. 

This oiodo of computing interest, although strictly just, is not authorized by 
law 






COMPOUND INrEREST. fC>9 

Q. fNi^ tiee interest is added to the principal j at the end of 
1 yccr, and on this amount the interest calculated for another 
year, and so ony what is it called ? A. Compound Interest. 

Q. Howy theuy may it be defined f Ji. It is interest on both 
principal and interest. 

Q. What is Simple Interest P A, It is the interest on the. 
principal only. 

Hence we derive the following 

RULE. 

1. Ko%D do you proceed? A. Find the amount of the princi- 
sal for the 1st yoar, by multiplying as in simple interest ; then 
of this amount f^r the 2d, and so on. 

II. How many times do you multiply and add f A, As mai]y 
times as tiiere are years : the last result will be the amount. 

III. Jlowis the compound interest found f A. By subtract 
mg the given sum or first principal from the product. 

More Exerdsesfor the Slate. 

2. What is the compound interest of $156 for 3 yrs. ? 

$ 15G = given sum, or first principal, 
6 



9,36 =interest, and 
156 s=princqHilf added together. 



165,36 = amount, or principal far fid year 
6 



9,i)216= compound interest^ year, and 
1 65,36 ^=: principal Qd year, added togethen 



175,2816= O7no«n«, or principal f&r2dyear 
6 



10,516896 = compound interest 3d year, and 
175,2816 = vrincival 3d vear. added tovetk 



principal 3d year, added together 

1 85,798496 ==amo«n«. 

loo = first principal subtracted. 

„*ins. ^ 29,798 , routing the three last figures, as oftrifiimgwihu 

3. What will be the amount of $500 for 4yeaTS| atcompoBiid 
interest.^ ^.$631,238^4- 



ARITHMETIC. ,, 
• Amount of $500 fi>r 4 yeoiv, at rimple Ihter- 

be the amount of $700 for 5 yean, compMmd 

36,757^ +• / 

be the amount of $700 for 5 years, at smiple 
1910. 

be the amount of $1000 for 3 years, at com- 
P ai91016) $1500 for 6 years ? (21277786) 
ars ? (224720) $400 for 7 yecrs ? (601458) 

+. ' 
B compound interest of $150 for Syears ? (1854) 

tars? (4199631) $1000 for 3 years? (191016) 

ars? (1490869) $500 for 3 years? (95508) 

r+- 

le compound mterest of $600,50 for 2 yean, at 
i602) At 3 per cent? (365704) At 4 per cent? 
percent.? (615512) At 7 per cent? (870124) 

(126105) A, $384,50. 
the difference between the simple interest of 
rs, and the compound interest for the same 

«3t^. 

the compound interest of $600 for 2 yean 6 

; the compound interest for months and days, 
lount for the yean, and on that amount calcu- 
; for the months and days ; this interest, added 
for the yean, will be the interest required. 

A. $94,38,4 + 
he compound interest of $500 for 3 yn. 4 mo. ? 

• 

he difference between the simple and compound 
for 3 yrs. ? (22032) For 4 yn. 6 mo. ? (60702) 
, 15 da. ? (17706) A, $10,044. 

f $3 ii twico ai mnch at $1, $4, 4 times as muck, &e , 
ce a taole contaiDijig thfe anoant of tha 1£, l>r $1, %(t mv- 
1 tho amount of any sttm may becaaily found for tfai 
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CX)MPOtJITO INTEREST. 
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TABI4E, 

Sliowiag the amount of 1£, or $1, for 20 years, at 5 and 6 per 

cent., at compound interest. 



1 

2 
8 
4 
5 

6 
7 
8 
9 
10 


Spur oeat 


6 per cent 


Tears. 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 


6 per cent 


6 per cent. 


1,05000 


1,06000 


1,71033 


1,89829, 


1,10250 


1,12360 


1,79585 


2,01219 


1,15762 


1,19101 


1,88564 


2,13292 


1,21550 


1,26247 


1,97993 


2,^i090 


1,27628 


1,33822 


2,07892 


2,39655 


1,34009 


1,41851 
1,50363 


2,18287 


2,54095 


1,40710 


2,29201 


2,69277 


1,47745 


1,59384 


2,40661 


2,85433 


1,55132 


1,68947 


2,52695 


3,02559 


1,62889 


1,79084 


2,65329 


3j20713 j 



14. What is the compound interest of $20,15 for 4 years, at 
6 per cent. .' 

Bythe Table, $1, at 6 per cent, for 4 years, is $1,26247, 
X $20,15 == $25,438, amount, from toJdck $20,15 tteing subtract 

ed, leaves $5,28 8|^ +• 

15. What iff the amount of $10,50, at 5 per cent for 2 years :* 
(115762) F(!»r# years? (140709) For 8 years? (155132) For 
15 years? (218866) For 17 years? (240661) For 20 years ^ 

(278595). $114,914f|y +, A. 

Any Bam^ at simple interest, will donble itself in 16 years 8 months ; i»ut at. 
eprapound, m a liitio more than half that time ; that is. in 11 years, 8 months 
and 22 days. Hence, we see that there is considerable dificrenco in a fevr 
years, and when compound interest is permitted to accumolttte for . agoa, it 
amounts to a sum almost incredible. If 1 cent, had been put at compound in- 
terest at the commencement of the Christian era, it would have amounted, at 
the end of the year 18S7, to a sum greater than could be contained' m six mil- 
lions of globes, each equal to^our earth in magnitude, aAd all of sbad go.d, 
while the simple interest fot the same time would have amounted tM on.y 
about one dollar. The following question is inserted, more for tho sake of ex- 
emplifying the preceding statement, than for the purpose of its solution. The 
amount, however, at oompoun4 interest, may bo found, without much Perplexi- 
ty, by ascertaining the amount of 1 cent for 20 years, found by the Taole, then 
maiclng this amount the principal for SO years more, and so on for the wholo 
Anihbcr of years. 

16. Suppose 1 cent bad been put at interest at the commeneeroeFt of tha 
Christian era, what would it have amounted to at simple, and what at 30m- 

pottodiateroit, at the end.of the year 1827? A, 0mple, $1,10&^ j CojUpound 
$172610474O475Sa529^76O9149747n959O76G2O354^I|^ nearly. 



172 ARITHMETIC 



EQUATION OF PAYMEKTS. 

IT ZaZXII. Q. What is the meaning of equation ? A. Tfa« 
art of making equal. 

Q. What IS equation of payments f A, It' is the method of 
finding an equal or mean time for the payment of debts^ due at 
Culferent times. 

1. In how many months will $1 gain as much as ^ will 
gain in G months ? ^. 6 X 2 = 12 months. 

3. How long will it take $1 to gain as much as ^ will gain 
in 12 months P A. 60 months. 

3. How many months will it take $1 to be worth as much as 
the use of $10, 20 months ? A. 200 months. 

4. A merchant owes 2 notes, payable as follows: one of $8,, 
to be paid in 4 months ; the other of $6, to be paid in 10 montns , 
but he wishes to pay both at once : in what time ought l)e to 
pay them.' 

4 X 8 = 32 ; therefor e, $8 for 4 mo. = $lfor 32 mo., and 
10 X 6 = 60 ; therefore, $6 /or 10 ww. = $1 for 60 mo. 

U 92 / 

Therefore, he might have $1, 92 months, and he may keep 

1^14, ^ part as long; that is, -jV ^^ ^ months, which is 

92 -f- 14, =6 mo. 13-^ da., Ans. ' 

Q. Hence, to find the mean time ofnayment, toliat is the 
RvLF ? A. Multiply each payment by tnc time, and the sum 
of these several products, divided by tno' sum of the payments, 
will be the answer. * 

JSTote This rule proceeds on the supposition, that what i» gained by keep- 
ing the money after it is due, is eqnal to what is lost by paying it before it is 
doc But this is not exactly true, for tbe gain is equal to the totercst, while 
the loss i* equal only to the discount, which is always less than the Isterest^ 
However, the error is su trifling^ in most cases which occur in business^ as not 
to make any material difierence in the result. ' 

5. A owes B $200 to be paid in 6 months, $300 in 12 months, 
$500 in 3 months ; what is the equated time for the payment 

of tlie whole ? A. 6^. 

6. What is the equated time for paying $2000, of which 
$500 is due in 3 months, $360 in 5 months, $600 in 8 months, 

and the balance in 9 m($hth8 ? A. 6^^(y = 6j~f months. 

7. A merchant owes $600, payable as follows : $100 at 2 
months, $200 at 5 months, and the rest at 8 months ; but he 
wit hes to pay the wholfl debt at one time : what is the just 
lime for said payment ? A. 6 months. 

8. 1 owe as follows, viz. to A $1^, payable m 4 months ; to 
B $700, payable in 10 months } to C $650, payable in 2 years ; 
to D $1000, payable in ^ years > to £ $1270, payablo in 20 



eaUATION or PAYMBNTS. i^ 

months ; and to F ^00, payable in 4 yonrs ; ttorr , rhat woulcT 
be the equated tim,e for pajijig the whole ? J, 22-J JfJ" months 

Qiiestitms on the foregoing. 

1. A man bought a bairel of flour for 2£ 15 s. G d., a hijf]. of 
molasses for 6£ 15 s., and a barrel of brandy for 8£ .15 s. ; w hu t 
did the whole cost P ^. 18£ 5 s. 6 d. 

2. What will 9«00 yards of cloth cost, at $.r«0 a yard ? (4 ?00) 
Att,33J? (3200) At $,25? (2400) Alk20.-» (1JS20) At §^.10^? 
(1000) At$,12i? (1200) At$,Ci? ((XK)) At^.^? (4a'). 
^. $10200/ 

3. What is Iho product of 2 s. 6 d. mtiUiphod hv 2 ? (n) Br 
4? (10) By7? (17-C) By 10? (1-5) By 12? (MO) /I Ai, 
7 s. 6 d. 

4. Divide 2l£ 19 s. 9d. equally OMong (> !uen r ./. 3£ 13 s. 
3^d. 

5. Reduce ^,£, and-J-, to the least oocnaaioii denominator. .^ 

JS"> Jo? A^* 

6. Change 2000 francs to federal money, vf . $375. 

7. jUiT + r3 -r tS^tj- -f 673 -f TTn^T- -^. 073,37505. 

- 8. Change 4500£, English or sterling money, to dollars of 
4 s 6 d. each. -3. $20000. 

9. What is the interest of $21,20 for G inontli« ? (C>m) For 
3 months 15 days? (371) Forlimonth? (159) ForlOdaysr 
(35) For 6 days? (17) For 4 days? (14) .^. $l,23 2-f-. 

10. What is the amount of $300, at 7 por cent., for 1 year ? 
r32l) At 3 per cent.? (309) At 5^ per cent. ? (31050) At DJ 
per c^ont. ? (32925) At 12^ per cent. ? (3:3750) JL $1613,25 

11. What Js the discount of $315 for H) rnniths, at 6 per 
ont. ? (15) Of $550 for 1 yr. 8 mo. ? (50) Of ^'-imO for 5 yrs. 
Gino.? (660) Of $121,402 for 8 ym. 4 mo. 15 da.? (40002). 
A. $7tK>,002. ^ . • 

12. What is the compound interest of $500 f >r 4 yi;s, ? (146987) 
For2yrs. 6mo.? (8.r5092) For 3 yfs. ? (J0(H)(5H) ^, 342,047. 

13. A merchant bought goods amounting to $368,925 ready 
i^oncy, and sold tliem again for $488,75," payable in 2 yrs. 6 
mo. ; how much did lic gain, discounting at 6 per cent. ? 

(^FindtkcptCitritL inm-th of .$tSS,7.'rjJr*f, then, /titbtract tn find the ffain.) 

Ji. $56,07 5. 

14. Ho'iglit corn Cov $,nv^< and sold it for $,72 ; what was the 
gain pr>r cf.>nt.? jH. 20 per cent. 

15. rJ'j'ight >0 'xnllona of molaasCs, at 27 c«nt» agal]t>n; but, 
by rcf i'>nt, 1 j^'^JIona leaked out ; at what rate must I sell the 
remni'TKler per *^all()r. to lose nothing ? ind how much to gain 
on tiie wliolo cost 20 per cent. ? 

/J. 'X) r.'.s. ; arnd, to cyhi 20 vrr ccnt.^ % ri$. 

n 



m ARITHjyfETIC. 

AUZJB dP TBHfifi, 

OR 

SnaPUB PHOFO&TIOH. 

IT IiX'XIir, 1. What wiU 3 yds. of clotb come to at 90 
cents a yard? What wiU 5 yards ? WiU 7? 8? 18? 
. 2. If 2 gallons of molasses cost 50 cents^ what will 3 galloiw 
cost ? {Find wliat 1 gallon wiU cost first. It is 21^ cents. Then, 
3 gallons are 3 times 25, = 75 cents. Proceed in the same man' 
ner with other sums of Uke nature.) W«hat will 5 gallons co^t r 
What will 8 ? 

3. If 4 lbs. of su^ar cost 4Q cents, what will 2 Hm. eost ? 
(Fiiid what 1 lb. will cost first.) What will 6 lbs. eost ? WhU 
wills? What will 12? What will 20? 

4. If 2 bushels of corn cost a dollar, how mnch is it a bushel? 
What wiU 3 bushels cost ? What will 4 ? What will 6 ? 
What will 8 ? 

5. If 20 yards of cloth cost 60 cents, how much is it a yard ; 
What will 6 cents buy ? Will 18 cents buy ? WiD 30 cents r 
Will 90? Will 300? 

l>. How many pounds of cheese will 12 cents buy, if 4 IBs. 
fo«t 48 cents ? How many will 24 cents buy ? How many will 
(iO cents ? How many will 108 cents? 

7. If 4 dollars buy 2 barrels of eider, how many barrels will 
() dollars buy ? {Find the value of 1 first.) How many will 8 
dollars buy ? How many will 12 ? How many will 24 f How 
many will 36 ? How many will 48? How many will 60 ? "How 
many will 100 ? How many will 150 ? How many will 300 ? 
How many will 400 ? How many will 500 ? How many will 
800? How many will 2000 ? How mai»y will 3000 ? How 
many will 40000 ? 

8. If you pay 16 cents for 4 oranges, how many cents will 
buy 6 ? How many 36 ? How many 48 ? How many 60 ? 

9. If 100 oranges cost 400 cents, how many cents will 4 cost r 
What will 8 cost ? What will 25 cost ? What will 30 cost ? 
What will 50 cost ? 

10. If 4 tons of hay will keep 2 cattle over the winter, how 
many tons will keep 6 cattle tlie same time ? How many 8 ? 
How many 10 ? How many 20 ? How many 40 ? How 
many 60 ? How many 80 ? 

11. If 500 cattle eat 1000 tons of hay in one winter, what 
will 2 cattle eat ? What will 3 ? What will 5 ? What will 
20? What will 50? What will 200 ? 

12. If 2 penknives cost 25 cents, what will 3 cost ? What 
ill 4 ? What will S ? . What will 12 ? What will 16 ? . 
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13. If you pay 2G cents Ibr 2 inkstands, how many cents 
Imy3? Wmbuy4? 5? t>? 7? 8? 9? 10? 



will 
20 
30? 40? 

14. If f of a yard of broadcloth cost 4 dollars, what will f 
cost ? {If § cost 4 doUar^y ^ will cost 2 dcllars.) What will 
I? What I? What 4? Whatf? What 1^ ? What 1 J - 
What if ? What l| ? What l| ? What if ? What 2 yards ' 
What I ? (If imake I yard, then 1 yard and i are |.) What. 
will -V^ of a yard cost ? What Y ? What -^^ ? W^hat ^f ' 

WhatV^? What 3 yards.? 

15. The interest of 100 dollars for 1 year is 6 dollars at G 
per cent. ; what is it ^r 2 years ? For 3 ? For 5 ? For 7 - 
For 9? For 12? For 20 ? 

IG. If 6 men can do a piece of work in 12 days, how lon<Lr 
will it take 1 man to do the samo ? (1 man will be 6 times as 
long as 6.) How long will it take 2 men ? (2 men will do 
it quicker than 1 man.) 3 men ? 12 men ? 

17 If 4 men build a wall in 20 days, how many men would 
it require to build the same in 40 days ? (^ as many men.) In 
60 days ? 

^/ter the tame manner perform the following 

Exercises for the Slate. 

1. If 20 yards of cloth cost $40, what will 8 yards cost ? 

1 yard is J^of $40 } that uj 40 -f- QO = $3 a yard ; tArn, 8 yards are 8 

2. What can you buy 15 tons of hay for, if 3 tons cost $3G ? 
{Find what I ton will cost first.) A. $180. 

3. If 2 bushels of oats cost 40 cents, what will 24 bushels 
cost ? A. $4,80. 

4. What will 25 lbs. of sugar cost, at 17 cents a pound ? 

17 X 25 = $4,25, J\7is. 

5. If $4,25 buy 25 lbs. of sugar, how much is it a pound ? 

A. 17 cents. 

6. If 3 pair of shoes cost $4,50, what will 12 pair cost ^ (18) 
What will 8.? (12) Wliat will 15 ? (2250) What will 16? (24; 

A. $76,50. 

7. If 2 pair of stockings cost 50 cents, what will 3 pair cost ? 
(75) What will 15 ? (375) What will 25 ? (625) What will 
60 > (20) What will 96 ? (24) What will 267 ? (6675) 

A. '$121,50. 

8. What will 600 bushels of rye cost, at 84 cent9 a bushe^ " 
(504) What will 10 ' (841)) W^hxjt. iviH 40 ? (3360) V 



v/ill BOO ? ((772) What will 1000 r (840) Wliat will 2 ? (168) 



.'/. 
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*J. If 1)0 centi biiv 4 lUs. of tobacco, how much will 30 ccntH 
buy ? (2) How u.ud} will DO cents ? (G) Hew much will 120 
fciits? (S) Hov/ much will $2,10 ? (14) How wuch will 
$;t>.40? (?<)) .'A 4i)]bs. 

10. If 1 piiir (>i';rI()Vos cost 75 cents, what will 1 dozen pair 
cost ? (0) What will li (loz. ? (1:^50) What wnil 2 doz. - 
(le) What will 2i doz. r (r2s>50) What will 3 doz. ? (27) 

J. $00. 

11. If3'dr.z pair of shoos cost 27 dollars, what will 1 pair 
cn.>l r (7.')) W1iat will 2^ doz. ? (22r*l>) What will 2 doz. > 
(i.^) What Will n doz. ? (1350) What wiJl 1 doz. ? (9) 

J. $03,75 

12. If 5 tons of hay will keep 25 sheep over the winter, Ldw 
many sheep can be kept on 7 tons, at the Bame rate .'' (35) 
« )n 8 t.ms .? (40) On 15 tons ? (75) On GO tons : (300) Oii 
HW? (400). Ji. 850. 

1 X Boarding at .f{'i,25 a week, how long will $9 last me ? (4) 
How long will $13,50 ? (6) How long will $18.^ (8) How long 
will .f;20,25 ? (9) How long will $49,50 ? (22) .Q. 49 weeks. 

14. If a man receive $50 for 2 months' wages, what is that 
a year ? (300) What will 8 months' conjo to ? (200) 16 
rnonth*' come to ? (400) 1.^ years' come to ? (450) 2 years* 
cu.i.ie to ? (GOO) 10 y«ars' come to ? (300(/) J. $41J50. • 

J-^. What will f) pieces of cloth, eacli j)icce conlJiininir 20 
v:iids, come to, at $1.50 a yard .^ (180) What will I j>iece 
i < ..iije t.) ? (30) What w^ill 3 pieeei* ? (!K)) What will 5 pieces '" 
(,150) What wilUO placet .' (:500) .2.^3750. 

If). I^onght 5 lihds. of now, each coniaininir <>0 gnllon.s, for 
.*\2 a gallon ; what do they eoFDi? to .^ (G(K)) What will 4 hlids. 
come to ? (4dO) What will »» Wids. .' (3400) .^. $3480. 

17. Williaiii'i income ig $1500 a year, and nis daily expenses 
we ibd^O ; how much will ha have saved at the year's end ? 

Ji. $587,50. 

18. If William's income had been $2000, how much would 
ho have saved? (108750) If $2500.? (158750) If $3600 .' 
(2(18750) If $4000 ' (308750) A. $8450. 

ID. If a hhd. of molasses cost $20,10, how much is it a gal 
Ion.'' (Divide by the nuvibcr of gallmis in a hluL) (32) liow 
much is it a quart .' (^Divide by the number o/ quarts in a hhd.) 
(6) How much is it a pint.? (4) How nuich is it a gill f (1) 

A. 45 cents. 
IMm fu.''cgoing question! have Itucn solved by a method tormed analynig 
fliis method is thoii2;!»« to ucrord with thf> naMiral oi)erttioiM of tlio humau 
mind. Men in huAin<*s9 .n-arcrly rorogniue any other. Tile formality of state 
^enti is r«r<j|.T if cvor Hvku^ by th^m) and, wlion it is mudo, \hey do it iiioid 
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ral puipoflo. Th«^y tmy have ado|)ted a statement in the commencement of 
their businMS, from ttie cirenmBtaAce lof having been taught it at school j hut 
the longer they continue in business, the less occasion they have for it. Tiiero 
is anotlier method, wliich consists in ascertaining the ratio or relation \v<iicii 
one number has to another. This is used more or less by all, but more e.Ntoi> 
■ively by scientific men, and those well versed in matheinatical principles.. 

20. If 8 pair of shoes cost 63 cents, what will 24 pair cost ? 
I of 63 = 7| cents, the price of 1 pair, which we multiply by 
24 to ffct the price of 24 pair ; thus, 24 X 7J = $1,89. But, 
since fj is a fraction, it would be more convenient to multiply 
by 24 first, and divide by 8 afterwards, as this cannot make any 
difference ; and, that we may make no mistake in the-operation^ 
we will make a statement, by writing the 63 cents on the right> 

as a third term (see. operation) ; 
on the left of which we write tli» 
multiplier, 24, as a 2d term^ aiid, aft 
a first term, tiie divisor, 8.^ th^iiy 
63 X 24 = 1512 -H 8 =i |1 ,a9> th» 
*ins.f as before. 



OPERATION. 
pair. pair. cents. ' 
, 24 , 



8 



63 
24 



252 
126 

8)1512 

Am.y $ 1,89 

^. If 3 yards of doth eoBl 34 cents, what wiB G yacds cost 
OPERATION, 







524 X 6 = 144 -*-3-= 48, the Arts 
Or, as we know .that 6 yards cost 2 
times as much as 3 yds., that is, ^ = f>, 
by simply multiplying *34 bv 2, it makes 48, 
the ansiv«r,lhe same as before. This i.s 
a much shorter process ; and, could we 
discover the principle, it would oftentimes 
render operations very simple and short 
• - ' In searching for this, we shall naturally 

tw led to the consideration of ratio, ^>r relation ; that is, the relation which 
— -^yjjy gjjg^g between two or more numbers. 



Ans.y $,48 



Ratio. Q,. What part of QUb^ A. ^^ 
Q.* What part o/5 isQ? A. f. 
9iMjatpaHofZi»^} A.^, 

Q. mm part of 4 is 3 ? A. f. 

Q. ''Wre is the finding what part one number is i if another 
eaUed?, A. Finding the ratio, or relation of one number to 
another. What is ratio, then ? A. The numbier of times o«— 
number, or quantity, is contained in another. 
16 • 
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q. JV/uUpart <!/10 w9> or, vjJuU is tJt* ratio qf 10 to 9? 

Q. What is the. ratio of \lf to 18 ? ^. -ff . 

Q. What is the ratio of 18 to 17? A. \i- 

Q. What part of 3 oz. is 12 oz. f or, what is the ratio of 3 oz. 

to 12 oz.? A, ^ =4, ratio. 

Q. W]uU part of four* yards is yds.f or, what is the ratio 

of ^. to 9? ^.|- = 2i. 

Q' Hence, to find the ratio of one Tvumber to another, how 
do you proceed? Jl. Make the number which is mentioned 
last {whether it be the larger orsnuMer), the numerator of a 
fraction, and the other number the denominator; that is, always 
divide the second by the first. 

1. What part of $1 is 50 cents ? or, what is the rati« of $1 to 
50 cents ? 

A. $1 = 100 cents ; then, ^.i^a = it <A/J ratio, Ans. 

2. What part of 5 «. in 2 s. (i d. ? or, what is the ratio of 5 s. 
to 2 3, (3 d, ? • 

2 s. 6 d. = 30 d., and 5 s. =60 d. ; ther^ore, ^ = J, the 

ratio, Ans. 
a. What is the ratio of £1 to 15 a. ? A. ^ = f, the ratio 
4. What is the ratio of 2 to 3 ? A. f . Of 4 to 20 ? A. 5. 

Of 20 to 4 ? Jf . -J. Of 8 to 63 > ^.,7f Of 200 to 900 ? A. 4j 

Of800to900? A.ll. Of2quart8tol gallon? A. 2. 

Let us nbw npply the principle of ratio, which we were in 
pursuit of. to practical questions. 



PnorciiTioN. 22. If 2 melons cost 8 cents, what will 10 

cost ? 
It is evident, that 10 melons will cost 5 times as much as 3 ; that is, the ratio 

0/2 to 10 is -Lp- = 5 j then, 5 X 8 = 40, ./3iw. But, by stating the question aa 

boC>re, wo have the following proportiorw :— 



OPKRATION. 
ftidoiis. mehjis. caits. 
2 , iO , S 

10 



2)80 



In this example, we make a new 
discovery, viz. that the ratio of 

S to 40 (which is ^ = o)f is the 
same as 2 to 10, which is also 5 ; 
tfiat is, 2 ia the same part of 10 
that 8 is of 40. ^ 



Q, Whsn, then, mimhurs hear such relations to each others 
U are the numbers said to form ? Afis. A proportion. 
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Q. HoTD may jn-oporllan he. dcfiutd. then f A. It,is an equal 
ity of ratios. 

Q. How laanij 7iu7ubers luusi there be to^fomi a ratio ^ 
A: Two. 

. Q. Hoto Tfiany to form a jnoportioH ? A. At least, three. 

To show that there is a proportion between three or more 
liimibers, we write them thus : — 

melons, melons, cents, cents. 
2 : 10 : : 8 : 40, 
which is read, 3 is to IG as 8 is to 40 ; or, 2 is the same part oi 
10 that 8 is of 40 ; or, the ratio of 2 to 10 is the same as that of 8 
♦o 40. , 

Q. What is the meaning of antecedent ? A, Going before. 

Q. fVhat is tkt meanmg <>f consequent ? A. Following. 

<2. Wliat is the meaning of couplet f A. Two, or a pair. 

Q. WiuU may both terms of a ratio be called f A. A couplet. 

Q. What may ea%k term of a couvlet be eaiUd, as 3 to 4? 
A. The 3, being first, may be called tne anteeedeat; and the 4, 
being afler the 3, the conSeqiient, 

Q. In the foUotoing proportion, viz. 2 : 10 : : 8 : 40, toAtcA 
are the antecedents, and which are the consequents f A. 2 and 
b are the antecedents, and 10 and 40 the consoquents, 

Q. Wliat are the ratios in 2 : 10 : : 8 : 46? 
in the last proporUoii, 2 and 40, being tho first and la«t tenur, are called 
er.lrcmeo ; and 10 and 8, Jjeing in the middle, are called the nuofus. Alio, in 
tlic Haine proportion, we know dmt the exffenies 9 and 40, multiplied together, 
are e({oal to the prodoet of the* moans, 10 ana 8, multiplied together, thua; 
2 X 40 = 80, and 10 X 8 = 80. Let as try to explain the reawn of thia. 
In the foregoing proJ)«)«ition, the fisM mlio, ^^ (= 5), being equal to the 
socond ratio, igi, (= 5), that is, the fractional ratios being equal, it 
fuiiowa, that reducing these fractions to a common denominator will make 
their numerators alike; thus, A^ and i^ become -f^ and -f^ ; in doing 
which, we multiply tfie numerator 40 (one extreme) by the denominator 
a (tJie other extreme), also the numerator 10 (one mean) 1^ the denominator,' 

iS (tlio other mean)} hence the reason of this equality. Q,. When, then, 
any four numbers are proportional, lohat may we learn respect- 
ing the product of the extremes and means f A. That the pro- 
duct of the extremes will always be equal to the product oftfco 
means. Hence, with any three terms oif a proportion being 
given, the fourth or absent term may easily be found. Let us 
take the last example : 

• melons, melons, cts, dts, 

10 : : 8 : 40 
Multiplying together 8 and 10, the two means, makes 80 : then 80 -f- 40, 
the known extreme, giws 2, tlio other extreme reooixed, w fint tonn. 
9fis. *2. ^ 
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Agailiy let ua suppose the 10 absent, the rerauning terms 

sre ^ 

melons, melons, cts. €ts^ 

2 : 8 40 

By multiplying together 4Q aad 3, the extretnefl) wo h«iv« (M^ \ vrhich, divided 
r>Y i*y tlie known mean, -gives 10, the 2(1 tenn, or mean, required. Let tu exon>» 
liliTy thid principle more fully by a practical example. 

2^\. If 10 horses consume 30 busheld of oats in a week, how 
nuiny bushels will serve 40 horses the same time ? 

In this example, knowing; that the number of bushels eaten 
are in proportion to the number of horses, we write the propor 
tion thus : 

OPERATION. 
horses, horses, bushels* 
10 : 40 : : 30 ' 

40 



By multiplying to- 
gether 40 and 30. the 
two moans, we havo 
1900, which, dividtHi 
by the known extreme, 
10, gives lao ; that is, 
190 bushels, for the 
other extreme, or 4th 
tenn, that was requir- 
ed. Let OS appl;r the 
principle of ratio in 

fiwUag Iks 4tkteiaifai this •xample. The ratio of 10 to 40 is ^ = 4, thsi 

is,40honef i*illooiisiiiM4tiiiwsasiiianTbashebaslO;tlien4X dObu.ass 
190 bushels, the 4A tenn, or extreme, as oefoie. 
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Q. When any three terms of a proportion are given, what is 
the process of finding the fourth term caUedf .i. The Rule of 
Three. 

Q. How^ then, may it be d^ned f .^. It is the process of 
finding, b^ the help of three given terms, a fourth term, be 
tween which and the third term there if the same ri^tio or propor 
tion as between the second and first terms. 

It will sometimes be necessary to change the order of the 
terms ; but this may be determined verv easily by the nature 
of the question, as will ap|>ear by theirollowing example : — 

34. If 8 yards of cloth cost $4, what wiU 2 yards cost ? 

OPERATION. 

In this example, since 3 yards will cost a 
less sum than 8 yards, we write 9 yerds for one 
mnan, which thus becomes the muhipJier. and 
8 yards, the known ^treme. for tlw divisor ; 
for the nss the multiplier, and the j;rcater \\» 
divisor, the loss will be the quotiflfi.; then, 9- 

X 4e=8~- 8 = $l,.4n«. But nflklying by 
the ratio will be much easier, tiiu^; the ratio 

of 8 to 9 is I = j^ ; Uion, 4 X ^s= «1, Jin^i 

Mbtfort, 



yds. 
8 



yds. 
2 



4 
2 
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From those illustrations we derive the following 

RULE. 

I. Which of the three given terms do you write for a tMrd 
term? A. That which is of the same kind with the answer. 

II. How do you write the other two numberSf when the annoer 
ought to be greater than the third term f <A. I write the great- 
er for a second term, and the less for a JSrst term. 

ni. How do you write them^ when the answer ought to be less 
than the third term f A. The less for a second term, and the 
greater for a first term. 

IV. What do you do, wkm the first and second terms are not 
of the same denomination f A. Bring them to the same hy 
Xieduction Ascending or Descending. 

V. What is to be iane, when the third term consists of more 
than one denomination t A. Reduce it to the lowest denomi- 
nation menUoned, by Reduction. 

VI. How do you proceed in the operation f A. Multiply the 
second and third terms together, and divide their product by 
t}io first term ; the quotient will be the fourth term, or answer, 
in the ^me denomination with the third term. 

VII. How may this process of iktdtiplying and dividing be, in 
viost cases, materially shortened f A. By multiplyiftg the third 
term by the ratio of the first and second, expressed either as a 
friiction in its lowest terms, or as a whole number. 

VIII. If the result, or fourth term, be not in the denomination 
required, what is to be done? A. It may bb brought to it by 
Ueduction. 

IX. If there be a remainder in dividing by the first term, or 
tmiltiplijing by the ratio, what is to be done with itf A. Reduce 
it to the next lower denomination, and divide again, and so on, 
llll it can be reduced no more.* 



-* As this rulo is commonly divided into <2treet and inverse, it may not he 
umi:)ii, fur the henefit of 8uiue teachers, to explain how they may be distiuguisi*- 
od ; aL<H), to give the rule for each. 

'I'hu Kule of Three Direct is when more requires more, or less requires less 
It may ba bnuwii thuti ', more requires more, when the third term is mare than 
ti.c- first, and requires the fourth term, or anawerj to be more than the becond ; 
Hoil U^H requires less, when the third term is less tiian the first, and requires the 
&»irti) term, or answer, to bo less than the second. 

ITum: 1^ Slate the question, that is, place the numbers so that the Jlrst and 
ihh'fl trrms viay be of the same name, and the seeond term nf tJhe same name 
u iih Ihc ansteer, or thing sought. 

?. Jh-irtfr the first and third terms to the name denomsnation, and reduce the 
btraiitl trrtn to the lovest denomination mentioned in it. 

.1. Jjiridp the product of the second and third terms by the first term ; the 
iju.h III trill he the answer to the question, in the same denomtMotion with the 
ii^^n,*! urm uhick man he Iroujiit ieUo iuiif other dom m m a tisn required. 
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More ExereiseB for ^ S^te, 

25. If 600 bushels of wheat coat $1200, what will 9600 bush- 
els cost ? and what is the ratio of the Ist and 2d tenns ? 

Ptfform the forgoing example, and the following, first, toWi 
out finding the ratio ; tken, by finding the ratio, and muUiply 
ing by it, 

A. $7200. 7Ae ratio, ^^ = 6 X 1200 '=: $7200, tAe fame. 

26. How many bushels of wheat may be bought for $7200, 
If 600 bushehi cost $1200? A, 3600 bushels. RaJ^, 6 ; thm, 
6 X 600 = 3(K)U fricsftel^. 

27. }f $7200 buy 9600 bushels of wheat, what will 600 bush< 

els Go^t ? >9. $1200. Ratio, ^. 

28. If board for 1 year, or ^ weeks, amount to $182, what 
wiiU,39 weeks oome to? A. $136^50. Botto, | X 18^^ $136,50, 
thz same 

2{). If 30 bushels of rye may be bought fox 120 bushels of 
potatoes, how many bushels of rye may M bought for 600 bush 
cis of fotiitoes ? A, 150 bushels rye. Ratio, o. 

:30. If 4 cwt. 1 qr. of sugar cost $45,20, what will 2j(;«wt. 1 
qr. cost ^ {Bring 4 ewt. 1 qr., and 21 cwt, 1 yr. intg quarterg 
first.) A: $226. Ratio, 5. 

31. If I \^y 60 yajrds of cloth for $120, what is tl^ cost per 
yard;* (2) Wliat is the cost per ell Flemish. (150) IVhat pet 
ell Eu|liBh .^. (250) What per ell French ? (3) A. $9. 

32. Bought 4 tuns of wine for $322,56; what did 1 pipe cost? 



The Rule of Three Inverso it, when tnore requires less, or leks requires 
more, and may lie known thvs ; more requires less, when the third term is 
nure than.tbe first, and requires the fourth term, or answer, to be less than the 
second f and less requires more, when the third term is less than the first, and 
requires the fourth term to be more than the second. 

Ki L,K. 8tate and reduce the term^ as in the Rule of TTiree Direet ; then mul- 
tiply Ike first and ateond terms together, and dibnde their froduct by the third 
term : the quotient will be the answer, in the same deumnineimn with the middle 
term. 

J^ote. Although the distinction of direet andtuvsrse is firequently made, 
41 ill it is totally useless. Besides, this mode of arranging the proportional niim- 
iKTin H very erroneous, and evidently calculated to conceal ftmn the new of the 
tiiy)il the true principles (^ ratio, and, consequently, of proportion, on which 
.he soidtion proceeds. The following example will render UK fhnsdAjlaam 
appantnt. ■ 

./9 certain rich farmer gave 90 sheep for a sideboard f how manif'^iBboaris 
ruay be bought far IW sheep 1 v • 

*2t) sheen : i sideboard : : 100 sheep : 5 sideboards, the 4tk'term, or Ans, 

It must appear evidtmt, to every rational mind, that there^an be no nivdon 
lietvveen 30 sheep and ) sideboard, or JOO sheep and 5 sideboards. With the 
same prop, ioty it maybe asked, what ratio or* analogy thefi) is -fibtween soeh 
heterogeneous quantities as 2 monkeys dnd .5 merino sluMvjs ) or betwees 7 lob* 
■tars and 4 bars of music ; the ^ne is equally lJit:orrect.JM.tte<otlMr. ^ 
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(403S) What did 1 hhd. ? (2016) What did 1 tieree > (1344) 
What did 1 bbl..^ (1008) Ans. $84. What did 2 quarts cost? 
(16) What did 31 pints cost ? il2) What did 4 gUls cost ? (4) 

jf . ft 32 

33. Bodffht 6 tuns of wine for $500,50 ; what did 1 pipe cost ? 
^. |41,7(^+. '^ . . 

34. When a merchant compounds with his creditors for 40 
cents on the dollar, how much is A's part, to whom he owes 
$2500 P how much is B's part, to whom he owes $1(K)0 P 

A. A's, $1000; B'8,$&I0 

35. A, ftuling in trade, owes the fallowing sums, viz. to B 
$1000,60, to C $500, to D $750,20, to E $1000, to F ^0 ; 
and his property, which is worth no more than $1020,20, he 
^yes up to his creditors ; how much does he pay on the dollar i 
and what is the amount of loss sustained by all P 

A. 25 cents on $1 ; and the amount of loss is $3060,60. 

36. Bought 4 tierces of rice, each weighing 7 cwt. 2 qrs. 16 
lbs. ; what do they come to at $9,35 per cwt. P (285842) At 
$2,50 per qr. ? (305714) At 10 cents per pound P (34240) 

A. $933,956 4- 

37. Bought, by estimation, 300 yards of cloth, for $450,60 ; 
b«it,*by actual measurement, there were no more than 275 yds 
2 qrs. ; for how much must I sell the measured yards per yd., 
so as to neither make nor lose ? (16;^) How much must I sell 
20 yds. f<ftr, so as to lose nothing P (32tll) How much 25 yds 
2 qrs. ? (41707) How much 30 yds. 1 qr. 3 na. P (49782) 

A. $125,835 -f . 

38. If a stalFO feet long cast a shade on level ground 9 feet, 
what is the height of that steeple whose shade measures at the 
same time 196 feet P A. 192 feet in height. RatiOf 22. 

39. If 3 cwt. 2 qrs. 16 lbs. of sugar cost $51, what will 10 
cwt. 3 qrs. 20 lbs. cost P (Ratio, 3 X 51 ss 153) What will 21 
cwt. 3 qrs. 12 lbs. ? (6, ratioy X 51 = 306) What will 43 cwi. 
2 qrs. 24 lbs. P (RatiOy 12 ; then, 12 X 51 = 012) A. $1071. 

Jfote, The following examples may be performed either by 
analysis, or by finding the ratio, or by the common rale. Per- 
haps it would be well to Uit the piipil take his choice. The one 
by ratio is recommended. 

40. If $100 gain $6 in a year, how much will $20 gain in 

the sametinleP {126. Ratio, i) How much will $10 g^P 



(60. RaHo, iV) How much will $50 gain P (3. Ratio, i) How 
much will f75 gain? (460. Ratio, |) What will $200 gain P 
(12. Ratio, 2) * How much will $300 gain P (18. Ratio, 3) How 



much will' fiOO gain P (30. Ratio, 5) How much will $800 
^ninP (48. Ratio, S) How much will $1000 gain P ((K). Ratio, 
iO) j£kV mathmii $1236 gain P (75.. Ratio, 12^) How much 
will ^^SeO g^ ? (190. RatS, 20) Ans, $372,30. 



m* ARITHMETIC 

41. Ifl2 men ean build a wall in 20 dajt,. how manj caiv «lo 
the same in 5 da^s ? «^. 46 men. Ratioy 4. 

42. If 60 men can build a wall in 4 days^ how many men can 

do the same in 20 days ? ^. 12 men. Ratio, \» 

43. If 4 men can build a wall in 120 days, in how many days 
will 12 men do the same .? (40j Will 16 men .' (30) Will 20 
men ? (24) Will 24 men .? (20) A. 114 days. 

44. If a man perform a journey in 30 days, by travelling G 
hours each day, m how many days will he perform it by trav- 
elling 16 hours each day ? (10 hours loill require a less num- 
ber of days than 6 hour^ ; that is, the midtiplying or 2d term 

viust he the smallest.) A. IS days. Ratio, -J X 30 = 18, the same. 

45. If a field will keep 2 cows 20 days, how long will it keep 
5 cows ? (8) Will il keep 8 cows ? (5) Will it keep 10 cows ? 
(4). Will it keep 20 cows ? (2) A. 19 days. 

46. If 60 bushels of grain, at $1 per bushel, will pay a debt, 
how many bushels, at $1,00 a bushel, will pay the same ? (40) 
How many bushels at $;1,*30 .'' (50) Hov; many at 80 cents ? 
(75) At 50 cents (120) At 40 cents ? (150) At 30 cents ? 
(200) ^. 635 bushels. 

47. How much in Inrt^tli that is 6 inches in breadth wil] 
make a square foot ? (1t3 ivrhrs in length and 12 in hrrMUf 




(3C) 
many 16 inches in breadth ? (9) A. 87 inches. 

48. If a man's. incoinc be J:;1750^ aj'car, how fhuch mry \>.o 
spend each day to lay up $400 a year ^ A. $3,70. 

4f). If 6 shillings make $1, New England currency, ho^v 
much will 4 s. 6 d. make, in federal money ? (,75) Will 2 s 
G d. ? (,41§) Will 1 s. G d. ? (,25) Will 3 s. 9 d. } (,62.y) 

50. A ii^erchant bought 26 pipes of wine on (imonths' crGdit. • 
but, by paying ready money, he got it 3 cents a gallon c^ieapor ; 
{low much did he save by i[)ayiDg ready money .^ A. $98,28. 

51. Bought 400 yards 2 qrs. of plaid for $406,80, but could 
•^sll it for no more than $300; wfant was my loss per ell 
French ? A. $,40. 

5*2. If 120 gallons of water, in 1 hour, fall into a cistern con- 
tnining GOO gallons, from which, by 1 pipe, 20 gallons run out 
!n I hour, and by another 60 gallons, in what time will the cis- 
tern be filled ? A. 12 hours. 

53. A merchant bought 40 pieces of broadcloth, each piece 
containing 45 yards, at the rate of $6 for 9 yards, and sold it 
ajrain at the rate of S15 for 18 yards; how much did he make 
in trading .' ^.'^^SOU. 



RULE Of THREE. V^ 

54. A borrowed of B $600 for 3 years ; how long ought A 
to lend B f800 to requite the favour ? (2-3) How long onah:. 
he to lend him $900 ? (2) How long $500 ? (3-7-()) 1 Ionv 
lone $1200 ? (1-6) A. 9 years, 4 mo. 6 days. 

w. A gentleman bought 3 yards of broadcloth \\ y.irds 
wide; how ma^y yards of flannel, which is only | yd. wide, wil' 
line the same ^ 

It is evident it will take more cloth which is only | yd. iridc, 
than if it wert 1^ yd. wide ; hence 1^ must be the middle term. 

A, 6 yds. Ratio, k. 

56. A regiment of soldiers, consisting of 800 men, are to be 
clothed, each suit containing 4| yds. of cloth, which is 1| yd 
wide, and lined with flannelll yd. wide ; how many yai-dis of 
flannel will be sufficient to line all. the suits ? 

A. 8633 yds. 1 qr. 1} na 



Fractions. 57. If | of a barrel of flour cost -fg of a dollur, 
what will I of a barrel cost ? '^ 

By analysis. It is pUUrtf that if we knew the price of 1 barrel, 

t of a barrel woidd cost } asmuch. If \ of a barrel cost -^of a 

dollar y %f or 1 barrel, will cost 8 times asmuch, that is, 

16— "16 X?=^**^ •^'"• 
Or, as % is more than \, we may make } tke 2tf, or multiplying 
term, as in the foregoing examples, thus .*'— 

J : I : : T^. Then, ■^^\ = ^^\ (/»t,ertm^ J iy irXLVI L 

^'''' ^ X t) = ^^ == *^*' •^'^• 

Or, multiplying by the ratio^ thus ; the ratio of I to % is | -f 

6 y 5 30- 

■} =:-^ = 6, ratio ;. then, -j^iz: -j^zz: $1}, Ans., as be-- 

fore 

Or, which is obviously the same, having inverted the tst, or. 
dividing term, multiply all the fractions together ; that is^vro^ 

ceed as in Division of Fractions^ {^i XL VII.) thusr, t^Tn/ Tr=^ 

120 

-gj- = $1 J, Ans., as before. 

T\\M pupil may perform the following examples by either of 
the precedinsp methods, but the one by analysis is recommended. 
It beintr the best exercise for the miiid. 

58. Tf 3 lbs. of butter cost f -of a dollar, what cost ^ lb. ' 

17 J- $xV 
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5a If I of a bushel of wheat cost 1%^ of a dollar, what will 
1 bushel cost ? A. -^> 

60. Ifl| yds. ofcloth cost f^, what will 1yd. cost? 

A: ^l 

61. At j| -x^ a pound, what will 40 pounds cost ? A» $2$. 
C2. If I yd. cost (|^, what will 1 yd. cost? 

J)3. If i^ of 4 yd. cost $2, what is it a yard ? A. $5|. 

G4. If f of -( of f^ of $1 buy 20 apples, how many apple» 

will $5 buy ? A. 487^ apples. 

(35. If ^ oz. of gold be worth $1,50, what is the cost of toZi ? 
4. $1,80. 

06 If 16{ yds. will moke 8 coats, how many yards will it take 

for 1 coat ? A, 2^ yds. 

67. If ^ of f of a gallon cost $|, what will 5^ gaUons cost ? 

i)6. If 6 yds. cost $5^, what will 14| yds. cost? A. $13f3. 

69. If ^ of i cwt. of sugar cost $/(j> what will 40 cwt. cost? 

70. li^ I yd. of siik cost | of $|, what is the price of 50 yds. ? 
A. $31^. 

71. If 1 cwt. of flour cost $H, what will ^^ cwt. cost? 

72. it' 3 yds. of cloth, that is 24 yds;, wide, will make a cloal^^ 
hf>w much clotli, that is only | yd. wide, will make the samw 
garment ? 

The narrovBer tiie clothf the more yards U will take ; kenee «e make tbe 
greater the eecvnd Ccmi, thus; | yi. : ^yds. : 1 '3 yds. : 10 yds. ^ j3jis. 

73. If I lend my friend $960 for | of a year, how much ought 
ho to lend me | of a year to requite the favour ? 

He ought not to lend me so much as 1 lend him, because lam to keep tha 
mmey longer than ke ; therefore, make | UU middle term. A, $653|. 

74. If 12 men do a piece of work in 12| days, how many men 
will do the same in 6ji days? A. 24 men. Ratio, 2. 

75. A merchant, owning § of a vessel, sells J of lus share for 
^."^00 J what was the whole vessel worth ? 

i "f S =«1% = i ; titen, as | of the vessel is $500, i is $250, 

0mi ^, or the whole vessd, is 5 X 250 = $1250. 

Or tlnis \ iofi '. I : : 500 : $1250, Ans., as hrfore. 
7C>. If I.^ ri). I'mliLro cost $3,81, what will 40,2 lbs. cost at Uie 
same rate.- .*/. ^;l:;ir),y52. 



^^ 
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77. If $29| bay 504 }'3s- of cJtitli., wbat will $C0 buy ? 
^. 120 yds. 

78. How many yds. of cloth can I buy for §75A, if 2G7.? yds 



If XiS^ZV. ]. If 40 men, in 10 days, can reap ,200 zcxfis 
of grain, how many acres can 14 men reap in 24 days ? 

Bij analysis* if 40 merij in 10 daysj reap 200 acres ^ 1 man, 

in the same timej will reap -^ of 200 acres j thai is, 5 acres in 

10 days ; and in 1 day, he will reap -^ of b acres ^=*-fff^^ J an 
acre a day ; then 14 vn,en in 1 day will reap 14 times as much ; 
which », 14 X i s^ 7 acres , and in 24 days^ 24 times 7 acres ^ = 
108 acreSf Jins. 
Perform the following sums in the same manher. 

2. If 4 men mow 9G acres in 12 days, how many acres can 8 
men mow in. 16 days ? 

First find hoio many acrte 1 isoji vnll mow in IS i£ay« ; then^ tn 1 da^ 
A. 250 acres. 

3. If a family of 8 persons, in 24 months, spend $480, how 
much would IC persons spend in 8 months i A, $^0. 

4. If a man travel 60 miles in 5 days, travelling 3 hours each 
day, how far will he travel in 10 days, travelling 9 hours each 
day.J* 

•J of 60 = 12, and -J- o/ 12 = 4 miles, the distance which he 
travels m 1 hour ; then, 4 miles X 9 hours = 36 X 10 days =s 
360 miles, the Ans. 

It will oftentimes be found convenient to make i^ statement, 
as in Simple Proportion. Take the last example. — In solving 
this question, we found the answer, which is miles, depended 
on two circumstances; the number of days which the man 
travels, and the number of hours he travels each day. 

Let us, in the first place, find how far lie would go in 5 days, 
supposing he travelled the same number of hours each day. 
The question will then be : 

If a man travel 60 niles in 5 days, Iiow nrnoy tnileji will he travel m 16 
days? This will give the following proportion, to which, and tho next fol- 
lowing proportion, the answers, or fourth terra*, are to bu found by the £ule (»f 
TJiree j thus, 

5 days : 10 days : : GO miles : miles ; 
which gives for the fourth term, or answer, ISO miles. In the no.*ct piace^ 
Vila will consider the difference in hourH ; then the question vfsiil bo. 

If a man, bjr travclliug 3 hours a day for a certain number of days, travel 
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1^ milei, iMnr many mllet will he travel, in thb mm* nomtMr of dajif il 1m 

travels houn a day ; which will give the following propHortion :— 

3 hours : 9 hoars : : ISO miles : milos ; 
4vhich gives for the fourth term, or answer, 360 miles. 

ill iMrrurming the foregoing examples, we, in the first operation, multiplied 
.'•') ity 10, and divided the proiiuct bv 5, making 1520. In the next operation, we 
uiiliipliud 1520 by 9, and divided the product by 3, making 360, the answer 
Itut, which is precisely the same thing, we mav multiply the 60 by the prodoot 
4«f the multipltors, and divide this result by the proddet of the divisors ; by 
which process the two statements may be reducep to one ; thus, 

I* this exampU; tks froduUoftke muttipUer*, ertecoHd UraUf is QVIO = 

ae 5400 H- 15 =360 mOes, the Ant,, a$ hrfore, 

JVbCs. It will be recollected, that the ratio of any two terms is the seocod 
-divi Jed hf the lint, ei^rened either as a ftactioo, or by its equal whole num- 
ber. 

Or, by comparini^ the difibrent terms, we see that GO miles 

hms the same proportion to the fourth term, or answer, that^ days 

has to 10 davs, and that 3 hours has to 9 hours ; hence We may 

abbreviate the process, as in Simple Proportion, by multiplying^ 

the third terms by the ratio of the other terms, thus : * 

T%eraHoof S to 10 i9^=s2y and of ^ to 9 isi^Z. BtU 
fmdtiplving 60 miU* by the product of the ratios 2 and Z, that 
18,6, it the same as multiplying 60 by them separately; them, 
6 X 60 » 360 milesy Ans., as b^ore. 

' JVMe. This method^ in most cases, will shorten the process very aiat*- 
Hally, and in no ease will it be any longer \ for, when the ratios are fVaetumi, 
4Dultiplying the third term by them f according to the rule for the multipliear 
tion of fractions) will, in fiiet, be the same process as by the other method 



Q. Frvm tke nreeeding remarks, what does Compound Pro^ 
portion, or Dowle Rule of Three, appear to be f .a. It is find 
mg the answer to such questions as would require two or more 
■statements in Simple Proportion; or, in other words>kiswhen 
the relation of the quantity required, to the given quantity of 
the same kind, depends on several circumstances combined. 

Q. The last question was solved by multiplying the third term 
oy the product of the ratios of the other terms ; what, then, may 
the product be called, which results from multiplying Jwo or 
more ratios together f A. Compound Ratio. 

From the preceding remarks we derive the following 

RULE. 

I. What number do you make the third term f A. That which 
is of the same kind or denomination with the answer. 

II. How do you arrange all the remaining terms f A, Takft_ 
•^*iy two which are of the same kind, and, if the answer ought' 
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to be greater than the third term, make the greater the second 
term, and the smaller the first ; but, if not, make the less the 
second term, and the greater the first ; then take any other 
two terms of the same kind, and arrange them in like manner, 
and so on till all the terms are used ; that is, proceed according 
to the directions for stating in Simple Proportion. 

III. Uow do you proceed next f A. Multiply the third term 
by the continued product of the second terms, and divide the 
result by the contmued product of the first terms; the quotient 
will be the fourth term, or answer. 

IV. H&u) may the overation, in most casesy be materially 
shortened f A, By multiplying the third term by the continu 
ed product of the ratios of the other terms. 

Move Exercises for the SlcUC' 

1. If 25 men, by working 10 hours a day, can 6is a trench 
36 feet long, 12 feet broad, and 6 feet deep, in 9 days, now many 
hours a day must 15 men work, in order to dig a trench 48 feet 
long, 8 feet broad, and 5 feet deep, in 12 days ? 



15 men 
36 length 
12 breadth 
6 depth 
12 days 



25 men 

4Q length 
6 breadth 
5 depth 
9 days 



» f t 10 hours i hours. 



In tkig example, the tecond Urms, 35X^X3XSX9,=s 432000, dntt 
the first terms, ISX^^Xl^X^X 13, = 466560. Then, the third term, 
10 X 432000, ==4330000 --^466560 ===9 A. 15^i».,CAe/(mrtA term, or ^n««9ar 

Or, by multiplying the third term by tJie ratios^ thus : the 
ratio of 15 to 25 is^=%, of 36 to 48 wf , of 12 <o 8 w f , o/ 
a to h is ^y^of 12 to 9 is J, whose products, multiplied by the 

^u' J* 5X4X2X5X3X10* 6000. oiirA 

tnirdterm,are ^ ^ - x'a'xTx 4 = c^g *• = ^ ^ 15* m., 

Mns., as before. 

This method, it will be perceived, is much ahorter than the former. But, 

had we selected terms whose ratios would be whole numbers, the process 

•wjould have been shorter still, as is the case in tho next question. Tho 

.{iresent example, however, may bo rendered more simple by rejecting equal 

• 4r^rT .u ., *.- 5X4X2X5X3X10A.__5X 
terms, as m IT XLI. ; tbw, tU rtOute -.^-.^— ^ ~^- = -^ 

2 X 5 X 10 A. 500 « ^ ,^ 5 

— — — = a=9A, J^S'S' «« jtfjM., aabefore, 

3X6 54 9 * i J 

Let the pupil perform the following examples by the com- 
mon rule oP nroDorti'>n first, thei\ by multiplymg by tKe ratio, 
and lastly by analysis. 

2. If 5 men can build 10 rods^f wall in 6 day», how many 
Tcds can 20 men build in 18 davs ^ 
17* 



ARITHMETIC. 

M tkU example J the ratios of 5 to 20, and of 6 to 18) are 3 
and 4 ; then, 3 X 4 X 10 rods ^ 120 rods, Ans. 

The same by analysis. 1 man ttiU build ^ of 10 rods = J^ 

fit 6 <^y9, and in 1 <2a^ j^of'V^ = '^=?''li that is, 1 man will 

build i qf a rod a day; thm, 20 menX 13 days X i»l^ 
ro^, Ans., as brfore. 

3. If 4 men receive $24 for 6 days' work, how much will 8 
men reoeive for 13 days work ? A. $96. 

4. If 4 men receive $34 for 6 days' work, how many mea 
may be hired 13 days lor $96 ? jtf. 8 men. 

5. If 8 men, in 12 days, receive $96, how much wiU 4 mOB 
receive for 6 days' work ? Ji. $64. 

6. If 8 men receive $96 for 13 days' work, how long may 4 
iiiai^ be hired for fSii ? j9. 6 days. 

7. if 9 persons m a iunily spend $t613in 1 vear (or 13«%X 
f^•w mucn will 3 of the same persons spend in A montiis f 
A. fliiS. 

S. If ^k2000 wilt support a gacrison of 1^ men 3 months, Jstm 
loTiK will $6000 support 4 tijnes as npany. mon ? (The ratios 

tre 3 and .{; then, 3 X i X 3 moi » f .) A, 2^ mo. 
d. If $100 ffain $6 in 1 year|j(rhat will ^900 gain in 8 months? 
, A. $36. . ^ 

10. If $100 gain $6 In 1- year, in what time will $900 gain 
^36 ^ A. 8 months. 

11. If the transportatioi) of 12 cwt. 3 qrs., for 400 miles, cost 
$57,12, what will tlie transportation of 10 tons, for 75 miles, 
amount to.? A. $168. 

12. An usurer put out $150 at interest, and when it had been 
on -interest 8 months, he received, for principal and interest, 
$160; at what rate per cent, per annum did he receive in- 
terest } 

By cancelUnff the ratios §- q.nd §, the third term toUl he the 
unetoer. A. 10 per cent. 

^ Questions on f^c foregoing. 

1. What will 2 yds. of cloth cost, at 50 cents (or $A) a yard? 
What will 10 yds. ? What will 100 yds. ? What will 5 yds. f 
What will 9 ycUi. ? ^ • 

2. At 25 cents (or $i) a yard, what will 4 yds. cost ? What 
will 12 yds..? What will 40 yds. J* What will 300yd8. .? 

3. At $,334 (or $i), ^hat will 6 yos. cost.' What will 9 
yds ' WiU 24 yds. ? Wi!l J'.00 yds. ? Will 7 yds. ? WUl 25 
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4. At |46f (or %\\ what wiU 12 yds. eotfl ? WUI 13 yds 
cost ? Will 14 yds. cost ? WiU 25 yds. cost ? Will 120 yds. ? 
WiU 300 yds. ? 

5. At ||,12i (or %\) a yard, what wiU 16 yds. cost ? Will 96 
yds.? WaiiWyde.? WUllOOyds.? 

6. At $,06^ (or $tV)» what wiU 33 yds. cost ? WiU m yds. ? 

7. What will 4 qts. of molasses cost at 2 cents a gill : 

8. How many shUUngs in 4£ ? In 8£ P In 3£ 5 s. 

9. How many minutes In 8 hoon ? In 12 hours ? 

10. How many cents is ^ of a doUar ? Is $x% ? Is %\ ? 
l«$i? I«$i? lifi? IsfA? !»♦*? Is$A? I«*A' 

38$|? isjUi? i»*|?^i«»H?,is$t? i»»H? . 

11. How many pence m 3 s. 9 d. P In 8 s. 6 d. ? 

12. How many cents in 2 s. ? In 3 s. .** In 3 s. 9.d. f 

13. How many cents wiU buy 3 slates, at 1 s. 9d. each ? 

14. How many cents are 18d. ? Are d s. 6 d. ? Are 5 s. 3d. " 

15. What kind of e fraction is } .' Isl4j^^ Is^off? Is 

16. What mixed number is equal to -^ ? ^f 

17. How many 5ths in 8f .^ In4i? 

18. How many pounds in j^}£ ? In |§£ .> 

19. How many pounds and shillings in 10^£ ? (si^£ is 1 s.) 
In8^£.^ 

SO. How many shiUiags id ^d. > la-^d. ? 

21. What fraction is equal to |- ? A- -^ jfr * 

22. What kind of a fraction u ,5? Is 14,3? 

23. What wiU be the cost of 3 books, at $fi apiece? At 
$;35? 

24. What decimal fraction is equal to ^ ? f ? i? 

25. Bought ,4 of a bushel of r^e at one time, aC another ,25, 
and at another ,35 ; how much did I buy in aU ? 

26. Howmuchisf ofashiUing? fs.? (^s.^^^if 12d.» 
2d.) ^shilling? 

27. Howmuchisiofi? Isiofi? IslofA? 

28. How much is 3 times i ? 3 times } ? 3 times { ? 

20. A man bought 4 of a barrel of flour for 3 dolmn ; how 
much was it a barrel ? 

30. 3 is i of what number ? 

31. 5 18 1^ of what number? 

;>2. 10 is ^ of what number ? • 

33. 7 IS J of what niimber ? 

34. i of 6 is 4of what number • 
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35 i of 12 U I ef what number ? 

36. i of 12 is i of what number ? 

37. I of 12 is ^ of what number .** 

38. If a man save | of a dollar a day, how many dollan will 
he save in 16 days ? How T^any m 17 dajm ? In 25 days? 

39. In -^ how many Umes 1 ? 
40 In -^ how many times 1 ? 

41. In -^ how many times 1 ? 

42. In ^^f how many times 1 ? 

43 William gave away 1 apple and i, whitih was f of aH her 
had ; how many had he ? ^ if 3 times as mucfh as i ; hence, if 
liis ^ of a certain numhtry the number must he 3 times 1 J- ;. 
thus li==J; /Ae»}x3 = J=s4i-, Am, 

44 2^ is i of what number .' (If^i is^y^or tJu nurnXsTr 

is 5 taffies as much ; that is, 5 times 2^ &= ) 11 j, Jtns. 

45. 1| is I of what number f 

46. 1$ is -f of what number ? 

47. William gave ^,25 for 2,4 yds. of ribbon > how much watm 
It a yard ? 

48. Divide 3,5 by ,7. jJ. 5. 
59. Divide 3,5 by ,07. JS, 50. 

50. Multiply 6 by ,7. • A. 3,5. 

51. Multiply 50 bjr ,07. A. 3,5. 

52. How much vml i of a peck of salt cost, at $t a bushel '^ 

53. How. many drams is | of an ounce ? 

54. How much is | of a yard ? 

55. How much is | of a day ? ' 

56. How much is -jf^ of a minute ? 

57. If you pay 6 cents a quart for ale, how much i» that a 
gallon t 

58. If a man earn $8 a week, how much is that for eacb 
working day in a week? 

59. If a man travel 6 miles in 2 hours, how fkt will he travel 
in 16 hours ? 

60. What is tho ratio of 2 to 6.^ Of€to2.' Qf9to6? Ot 
6 to 9? Of 10 to 100? 

61. If 20 bushels of apples cost $10, what will 5 bushels 
cost ? 

62. What is the ratio of 20 to 5 ? 

63. If 6 gallons of water fall into a cistern, containing 12 
(rallons, in 1 hour, and 3 gallons leak out in an hour, how K>ng 
will it take the cistern to oe filled ? 

64. If 4 men, in one day, consume 3 loaves of bread, lyrw 
nany loaves will 12 men consume in 4 days f 
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65. If 6 men, in 12 days, reap ]8 acres of i^rain, how many 
icres will 12 men reap in 4 day^f ? 

66. What part of 1 month is 15 days ? Is 1 day .'' Is 2 days ^ 
[a 3 days ? Is 5 days ? Is 10 days ? Is 20 days ? 

67. What is the interest of $20 for 4 months.^ For 10 
Idonths ? For 3 months ? For 1 year 4 months ? 

68. What is the amount of $40 for 2 mo. ? For 5 mo. ? For 
10 mo. ? For 1 yr. 8 mo. ' 

69. What is the interest of $60 for 15 days ? For 10 days ? 
For 1 day ? For 5 days ? For 2 mo. 15 days ? For 4 mo. 10 
days ? For 1 yr. d mo. 15 days ? 

70. What must you pay a broker, who g^Tes vou $20 in Bos- 
ton bills, in exchangee for Providence bills, at | per cent com- 
missicm ? At | per cent. ? At 1 per cent. P 

71. What is my demand for selling $600 worth of cotton, 
and guarantying the payment, at 5 per cent, commission ? At 
7 per cent, commission ? At 4 per cent. ? 

72. What is the amount of $1 for 1 yr. 8 mo. ? 

73. What is the amount of $200 for 1 yr. 8 mo. ? 

74. What, then, is the present worth of $220, du« 1 jrr. 8 mo 
hence ? 

75. What is the present worth of $530, due 1 yr. henco ' 
What is the discount ? 

76. A merchant, haying bought cloth for ^50 cents a yard^ 
wishes to mark it so as to gain 10 per cent. ;' what price must 
he put on it ? (,50 X 110= $,55, ^ns.) What price must he 
put on it to gain 4 per cent. ? 8 per cent. ? 20 per cent ? 

77. William bought a sled for $3, and sold it so as to gain 
10 per cent. ; what did he get for it ? 

Exercises for the Slate, 

1. Bought 1 gallon of molasses for 62} cents, 1 quarter ol 
flour for $1,1^, 3 lbs. of tea for $1,05, 3 yards of flannel for 
$,87J^, and 1 skein of silk for 6^ cents ; what was the amount 
of the whole ? A. $3,73|. 

2. Bought 144 lbs. of raisins for $16 ; what was thut a pound .' 
J}. $,111 +. 

3. What is the<;o8t of 3600 yards of flannel, at $,12«| a yard ? 
(450) At $33t I (1200) At $,20 ? (720) Jl. $2370. 

4. In 20 lbs. of silver, how many spoons, each weighing 5 oz. 
10 pwt. ? A. 43 spoons, and 3oz. 10 pwt. rem. 

O. A bought 4 hogsheads of molasses for $84, sold 1 hogshead 
for $25, and the remainder at the rate of 4 cents a pint ; how 
mudh did he make on the whole } A. $1,48. 

6. Bought a hogshead of sugar, weighing 12cwt. 1 qr. 151bs.^ 
SJH^ sold at one time 2 cv/t. 3 qrs. 8 lbs. at another, 5 cwt. 15 lbs 
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and at another^ 1 cwt. 3 qrs. ; how mach remained unsold ' A. 
2 cwt. 3 qrs. 20 lbs. 

7. Multiply i by f ^. fj. 

a Divide J by i, Ji. f 

9. Multiply i by £. Ji. fi- 

10. Divide ihj i. ^. II = li- 

11. There are 4 pieces of eloth, one containing B^ yds^y^afiiofli'* 
er 16| yds., another 12;| yds., and another 7^ yds. ; how maaiy 
yards in the 4 pieces ? A. 44 yds. 3 qrs. 3| na. 

X2. What is the difference between ^ and J.' j^. ij. B^ 

tween J- and J ? A. -fg. Between -J and -fig? A. -^. . 

13. Reduce ^ of a guinea to the fraction of a pound, w^- (-. 

14. What is the value of ,003125£ P A. 3 qrs. 

15. How much does ,025 make multiplied by ,325 .' (81S5> 

By ySiir ? (6) By 3rJTr .? (7675) By 276 ? (GO) By 25^^ J^i, .> 
(6250125) ./J. 7,6104875. 

16. A farmer sent a load of hay to market, which, with the 
cart, weigrhed 29 cwt. 3 qrs. 16 lbs. ; the weight of the cart wa» 
10| cwt. ; what did the hay come to, at $15 a ton ? 

A. ^14,357+. 

17. A merchant bought sugar in a hogshead, both of whicli. 
weighed 8 cwt. 15 lbs. ; the hogshead alone weighed 1 cwt. 1 qr. y 
what was the cost of the sugar, at 11| cents a poimd .' 

A. $86,73|. 
The two preceding questions are proper examples in a rule 
usually termed Tare and Trett. 

18. Bought 50 yards of broadcloth for $160,50, but, not prov- 
mg so good as I expected, I am willing to lose $42 on the sal& 
of it ; what must I demand per ell French ? A. $3,555. 

19. What is my demand for selling COO bales of cotton, at 
$40| a bale, for 2 J per cent, commission ? (55P1 25) For 4.^ per 
cent.? (110025) For 7 per cent. .? (171150)- For 5| per cent ^ 
(13141875) A. $4676,06^. 

20. What is the interest of $200,50 for 2yr8. 6 md..^* (30075) 
For 5 yrs. 3 mo. 15 days ? (63(558) For Cf mo. .? (6510) For 
1 yr 3 mo. IJ days ? (15672) A. $115,921. 

21. What is the difference between the compound and simple 
interest of$200 for lyr. 6 mo.? (36) For 3 yrl. 4 mo. ? (2967) 
For 2 yrs. 6 mo. 15 days ? (1523) A. $4,85. 

22. What -is the amount of $60 for 10 yrs. 3 mo. 19 days ? 
(9709) For 8 yrs. 9 mo. 9 days ? (0159) A. $188,68. 

23. Bought calico for 25 cts. a yard ; how must I mark it so 
as to gain 10 per cent, on each yard ? (27.5) 12 per cent. ^ 
(28) 15 per cent. ? (287) 20 per cent. ? (tW) A. $1 ,142. 

24. What is the difference between the discount of $227/30, 
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for 2 yrs. 3 mo. 20 days, and the interest of the lame sum for 
the same time ? A. $3,832. 

25. Which ie the most, the compound interest of ||520 for 5 
yrs., or the discount of the saitae sum for the same time ? 

A. Compound interest, by $55,877. 

26. If 300 men, in 6 months, perform apiece di work whev 
the days are 12 hours long, how many men will do the same in 
4 months, when the days are only 8 hours long } A. 675 men 

27. What is the difference of time between April Ist, lti2(5, 
and June 15th, 1829 .? (3^,14) Between March 19tb, 1829, and 
August 20, 1826.? (2,6,^) Between July 5, 1800, and February 
16, 1826 ? (25,7,11) A. 31 yrs., 4 mo., 24 days. 

28. What is the interest of $120,60, from June 1, 1828, to 
June 16, 1829 .? (7537) From May 15, 1824, to August 29, 
1830 ? (45506) From October 10, 1625, to November 1, 1828 ^ 
(2213) A. $75,173+. 

IT XiXXV. In compriting Interest on Notes^ 

Wl\en a Bettlmnent is made within a short time from the date or etnamenee- 
.}!eut of interest, it is gencrallj the custom to proceed according to the foUow- 

KUIiE. \ 

Find the amount of the priTteipal, from the time the ifUerest 
rovmicnctd to the tiTne of settlement^ and likewise the amount 
of each payment, frotn the time it was paid to the time of settle* 
ment; then deduct the amount of the several paymejUs from the 
(xmount of the principal. 

Exercises for the Slate, 

]. For vahie received, I promise to pay Rufus Stanlj, or order, Three Hoik 
v4i»d Dotlttrf , with interest. April 1, 162.5. 

^tOi). FjBTBK M0SSI.T 

Ou this note were the foIloAvtng endorsements: — 

Oct. 1, 1825, recoivod SJ^W ) TitM, 

April 16, 182C, . . $ fiO J 3, 2, 6, 1, 11, 15, 4. 
Dec. 1, 1827. .... ^m) ) 
V hat ivas due April 1, 1828 ? ./Jiw., §(50,73. 

, UAIiCULATlON. 

TTit: jirKt jrrrncrpal on mlcrcst from .April 1, 1825, $300,00 

Iidtresi to ,ain-'a 1, 1828, (36 mo.), 54,00 

.Amount ofjrrincipal ..>........ S354,00 

li^st pnymentj OU. I, 1825, $100,00 

Intercut to April 1, 1328, (30 mo.) 15,U() 

S»ti/iid payvicntj April 16, 1826, .......:.. 50,00 

Jfiterctt to AprU 1 1823, (23^ wo.) 5,87 

Third patfUicnt^ Dec. 1, 1827, 120,00 

Interest to April 1, 1828, (4 mo.) 2,40 

Amount of paymtnts deducted , .... $293)9 
■ Remains due, April 1, IfiSS, 
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% Pot Take xwefT«d, I promMe to pay Pater Trnity, or order, Fit* Hu»- 
Jzed OoUarB, with int«re«t,. Julr 1, 1835. 
1^500. Jamxi Ca.bklx»s. 

ENDORSEMENTS. 

July 16, 1896, received 9S0(K> Time, 

Jan. 1, 1827, $ 40 > 3, 15, 3, 1, 

March 16, 1827, .... 9230) 6, 15, 1, 4. 
What remained due July 16, 1838 ? jSm. , (75, 15. 

3. .For value received, I promise to pay William Stimpson, or order. One 
Thousand Dollars, with interest. Jan 16, 1820. 
$1000. FXTBR Carspul. 

ENDORSEMENTS. 

March 16, 1^1, received $600 ) Time^ 

May 1, 1822, $120 > 3, 1, Id, 

July 16; 18S3, $180 ) 8, 15, 6. 

What remained due Jan. 16, 1823 f Jlns., $903,50. "^ 

Many havie discarded the preceding rule, under a ftJse impression that it does 
not proceed on the ground of simple mterest } in other words, that the "inter- 
est" (allowed the debtor) ** will, m a course of years, completely expnn^, or, as 
it may be said, eat up tlie debt.'* This objection, as it respects simple mterest, 
it is believed, may be completeljr obviated. We wOl cite an example, which is 
^neraily considered as illustrating this objection in a forcible manner : — 

A lends B 100 ioUarty at 6 per cent, interestj and takes his note of hand. B 
dots no mort than pay A at every year's end 6 doUars (lohich is then justly due 
to B far the use of his monsy)^ and has it endorsed on his note. At the tmd of 
10 years, B takes up his noto, and the sum he has to pay is reckoned thus : — the 
yrtrte^H^, 100 doUiO'Sf on intarest 10 yearSf amounts to 160 dollars : (Aerc are 
Anne endorsements^ of 6 daUars eachy upon which the debtor claims interest} one 
for 9 years f the second for 8 year«, the third for 7 years^ and so down to. the- 
time of settlement ; the whole amount of the several endorsements and their in- 
terest (fls any one may see by easting it), is $70, 90 etsu f Mi«, subtracted frbm 
160 dallarSfthe amomd qf the d^yleaves,in favour of the creditor y^S9,^ cts. ; 
or $10, 20 cts. less than the original prutcipal, of which he has not received a 
centy but only its annual interea. 

Extend It to 28 years, and A, the creditor, wotdd fall in debt to B, witheut 
receiving a cent of the 100 dollars which he lent him. 

In this example, in the first place, there is not actually dne A $6 at eaeh 
year's end, to be by him put out at interest ', for this would be more than sim- 
ple interest. In the next place, the objection proceeds on the supposition that 
the annual endorsements of $6 were cloraly locked up in A's coffers, or lying 
dormant ', for, had the $6 been put out at interest, as it might have been, the 
amount of it would of course be the same as the amount of the endorsements : 
hence the principal of the note would remain in reality unimpaired. In tiiifi 
wa^ B gets interest for the money advanced or endorsed, and A losos nothing 
by It, for the payments are at his disposal. The correctness of this rule may bo 
further illustrated by the same example. If the ^ interest be reserved, and Iho 
payment of $6 be deducted yearly from the principal, the interest being cast on 
the remainder at every year's end, and reserved as before, then at tiie time of 
settlement, A could not reasonably claim any more, on the ground of simple 
interest, than what remained of the principal, and the sum of the interest of the 
principal from time to time, added together. For it certainly is not reasonable 
that hu should have interest on any more principal than- he actually had during 
the wiiote lime. This process produces the same result as the former. Hence 
\vc infer, that, if the preceding rule be correct on the ground of simple interest 
(which millet bo allowed from the preceding facts), it follows, that any other 
h:.)I(', pioilucuig u,d^ercnt result ftoxii this, must l>e incorrect. 

The Connecticut and Massachusetts rules, which are by law estabiishod, 
produce results widely difibrent from the above, and that, too, in fkvour of the 

<nder. They sapst, then, giv» the lender mofe iA»n eiinplo interest, that is^ 
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eompoand : which is not recognised by statute of either state, and which, it is 
said, the law specially guards a^ainst-r-a 'strange discrepancy in legislative 
enactments. We can illustrate this best by a practical exomfile :— 

Messrs. Brown and Ives, Providence^^loan to eovermnent |f0OOOOO at 6 per 
cent, interest : the avails of the post office in saM town, beatig aboat $1000, 
are to be annually aralied to the payment of the debt, Wd to operate as 
endorsements. The interest of $900000 for one year is $12000, and the 
amount, $212000. Then, by the Connecticut mode, the paymntl of $JlQO()i v^ to 
be deducted from $212000, which leaves $211000 on interest for the ad year ; 
that is, $11000 mors than the original debt immediately acoamokttinff iiiMfest, 
besides the $1000, which is at their disposal. Here, then, it maiy be asAiM^ 
what is this but interest on interest, that is, compound interest ? 

The Massachusetts mode is equally as incorrect as the Connecticut, if not 
more so; for, by that, the principal is permitted to accumulate interest, tilt the 
payment, or sum of the payments, is equal to the interrat then due ; in which 
case thd pajpnents axe to lie dormant, be they ever so many, and ever so larga ) 
and to remain so till the time of settlement, be it at over so remote a period. But 
when the sum of the payments is equal to the interest then due, it is first to 
cancel an equal sum or interest, thereby placing the payment at the disposal of 
the lender, which he ean, if he chooses, put at interest/while the hosnmet gets 
nothing at all for the use bf his money, provided it does not at an^ time exceed 
the interest. In this way, the lender most surely gets interest on interest, that 
is, compound interest. v 

Under such circumstances, it would be politic in the borrower not to make 
any payments at all ; for, as sure as he does, if it is not more than one cent, and 
has it end(trsed on the note^ by the Connecticut mode, the interest of ode year is 
immediately incorporated with the principal, both drawing Interest, com- 
Dounding the interest yearly, provided payments are made ysarly. m the 
Massachusetts mode, the lender would have the interest on anv sum of endorse-, 
ments less than the interest till the time of settlement, while the interest is 
running on against the borrower ; and when it is equal, it is to be placed in the 
hands of the lender, 'which he may put at interest, if he chooses. From the 
preceding remarks it is fairly to be inferred, that the borrower would find it for 
his advantage to deposit his payments in the Savings' Bank at 5 per cent, inter- 
est, instead of makins endorsements, and thus continue to do till he i»>able 
to pay the note with Uie interest. It would also be for the advantage of the 
lender even to hire the borrower to make endorsements as frequent as possible.. 
By the Connecticut mode, the trifling smnof$l, endorsed on a note, may, in 
many cases^ be equivalent to the annual rent of 20 brick buildinfs, or more, ia 
Broadway, in the city of New York. 

These rules, however, although not on the ground of simple intevesi, must 
havn a place, as they are established by law. 

Massachusetts Rule. 

" Compute the irUerest on the principal sum to the first time 
when a payment was madey which, either <Uonef or together with 
the preceding payments {yf any), exceeds the interest then due ; 
add that interest to the principal, and from the sum subtract 
the payment, or the sum of the payments, iKjg<^ ot that time, and 
the remainder will be a new pfirlcipai, Jtm wlUch proceed as 
with the first principal, and so on, to the time of settlements* 

1. For value- received, I promise to pay Jason Park, or order. Six Hnndrod 
Dollars, with interest. March 1, 1862^ 
$600. 9TBnai,^iitr«oii. 

IS 
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Time. 
^1,^^1,^1^15,1, 

iS, 16, k' 



ENDORSEMENTS. 
May 1, 1833, received $S00 
Jane 16, 1894, ... $ 80 
Sept. 17, 1835, . . . $ ]i2 
Dec. 19, 1835, ... $ 15 
• March 1,1636, . . $100 
Oct. 16, 1837, . . . $150 
What was there doe Augurt 31, 1838 ? Jivi. $194,41. 

Tk»pHme^,$dOOtOnmterestfiromMar^lfiaS&t $600,00 

/■MtmC to .Maf 1, 1833, (14 AM.) ^ . . 42,00 

Jimtmnt, $643,00 
PmffmtntyMof If ISSQ, a aum greater than the interest, . 200,00 

Dm JIfoy 1» 18B3,/«rfRtiM' a new prindpalf $443,00 

intereH an $443,y^om May 1, 1833, to June 16, 1834, (13| mo.) . 29,83 

Amount J $471,83 
Papnent^ June 16, 1634, a mm greater than the interest then dncj 80,00 

DneJKnelS^lB^jfarnunganetDprineipalj $391,83 

IntvreH en |^l,83,/ro» June 16, 1824, to March 1, 1836, (30^ mo.) 40,16 

$431,99 

Payment, a sum leas than the interest then due, $ 13 

Pmymenl, a sum less than the interest then due^ $ 15 

Paiyment, a swn greater than the interest then due, . . . .$100 

$127,00 

Due Mtrehl,lBS6, forming a new principal, ...'..... $304,99 
Interest on $304,99, ft-om March 1, 1836, to Oct. 16, 1827, (19^ mo.) 29,73 

Amount, $334,72 
Payment, Oct. 16, 1837, a sum greater than the interest then due, . liSOyOO 

Due<kt.l6,tSSI7,forminganewpriiieipal, $184,72 

Interest on $184,72, ^rom Oct. 16, 1837, to August 31, 1838, being the 
timaqf settlement, (lO^mo.) 9,69 

Balance iue Aug. Zl,18SS, $194,41 

3. For value received, I promise to pay Asher L. Smith, or order, Nine Hwv^ 
dred DoUara, with interest. June 16, 1830. 
$900. William Mokru.. 

. ENDORSEMENTS. 



July 1. 1821, received $150 



Sept. 16, 1822, . 
Dec. 10, 1834, 
June 1, 1835, 
Aug. 16, 1835, 
March 1, 1837. 



.$90 



$300 
$300 



Time. 
1, 15, 1, 



tlO 1 2, 15, 3, 
30f 11, 1,6, 



15, 1, 6. 



What remained due Sept. 1, 1838 ? Ans. $483,07 

Connecticut Rule. 

Eatablished by the Supreme Court of the State of Connecticut in 1804. 
" Compute the interest to the time of the first payment ; if that 
he one year or more from the time the interest cem/iuneed, add 
it to the principal J and deduct the payment from the sum total. 
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tftker* ht after payments hrnde, cirmpule the interest on the 
balance due to the next payvtent, and then deduct the payment 
as above ; and, in like manner, from one payment to another , 
till all the paynurUs are absorbed ; provided the time between 
one payment and^ another be* onf year or more. But if any 
payments be made before or^e "year^s^ interest hath accrued, then 
compute the interest on the principtU sun^ due on the e^ligation, 
for one year, add it to the principal, and-compute the interest on 
the sum paid, from the time it was paid up to the end of the 
year ; add it to the sum paid, and deduct that, sum from the 
principal and interest, aaded as above.* 

" If any payments be inade of a less sum than the inter ebl 
arisen at the time of stich payment, no interest is to be com' 
puted, but only on the principal sum for any period." 

1 For value received, I piomlte to pay Fster Trusty, or order, One Thoo- 
■and Dollara, with interest. June 16, 18Sm. 
$1000. ' Jaiiss Patwxll. 

ENDORSElfENTS. 

Jnly 1, I8S5, 
Aug. 16, 1836, 
Dee. 1, ISSK, 

Feb. 16, lOB, . . . ^.^ , ^, . 
Whatwai due August 96, IfflS? ./f m. $507«86. 

61000,00 frindpat of the note. 

G2,50 HaertH to July 1, 18SS, (ISik flMiOJU.) 

$1063,50 amount. 
SSO,00 Ut payment dedMcUd. 

$813,50 due July 1, 1895. 
54,84 inUrut to wAitfiMt 16, 1896, (13i mMUki.) 



1, I8S5, rooeived |850 ) Thne. 

16,1836, . . . tlS7 C 1, 15, 1, 1, 15» 

1, 1896, . . . $ 87 C 1, 8. 15, 1, 9, 

16,108, . . . 19]$) 15,1, 10. 



$867,34 amount. 
157,00 Qd^yment deduetid. 



$710,34 dueJiugutt 16, 1836. 
43,68 interettfor 1 year. 



$751^,96 

{a 

ing sit month*. 



^ gg ) amtmntof 2d payment to Aufput 16^ 18B7 (tA» end of the year), »• 



$663,27 iliM DeetnOer 1, 1896. 
46,01 mtereat to FOruary 16, 2896, (1 year 9J| mmiths ) 



$710,38 anwunt. 
318,00 itiipaymmL 

$493,^ due February 16, 1838. 

15,58 interest to .august 96, 1896, (6| months.) 



$507,86 due Ategtat 96, 1898, the Ume efsmlemont. 

* Jfa year does not extend beyond the tme of payment f buttfit does^ then 
&»d the amtunt pf the principal^ rtmaiaxng wtjMici, vp to the Ume ^ ittU^ 
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B: FiNrvftla»raMlv«d,Ipn»uieto|Mi]r JoluiP.Boiilk.QraidtriBiflitHali- 
drad and Serenty-fiv« Ifollan, with interett. January 10. 1831. 

$875. Uaret Thomior. 

ENDOBSEAiENTB 

Aug. 10, 1804, rieoivwl $360 ) .y^^ 

Dec. iL 1885, ... $300 (, - , ^- , ^. 

Maroh 1, 1896, • • . $ 50 ^ ?' I* ?' i* * * •■' 
July 1, 1887, . . . $150 ) ^» *» *» * 
Wtet wia du iteptimber 1, 1898 ? jSm. $474,9& 



!r Zi^ppcy^. Practice in Compound Numbers. 

OperiiUoM ihtoMipotmd nmnbera, a« poandi , •hiUinfi, ft»r iottanea, may be 
■hoxjtened by taking aliqaofc pavit, at in PraUie* ofFe&rol JWnuy, IT XXYIU 

1> What is tiie cost of 26 bushels of salt, at 10 s. a bushel ? 
/ntAi««xaflq»i[0, 10<.=:i£; t/ie», i o/38te«M«utA«eMtii»jNniiub, tlkitf, 
28-^fi=:l4ifi,^iw. 

2. What will 40 bushels of wheat cost, at 5 s. aa ^£ a bushel ? 

AtlOs.=i£? At4s. = i£? Atl8. = 2^£? 

I. Hence, token the pnet is an aUquotf or even part of n 
poundf we divide the numher of gallons^ yardSf ^. by this ali- 
quot partf as in^ XXVIII. 

Exercises far the Slate. 

1. What will 8640 yds. of cloth «ost, at 10 s. = i|£ayd. ? 
(4320) At 6 8. 8 d. = J£ ? (2880) At 5 s. = "i£ .? (21 60) A t 

4s. = i£? (1728) At3s.4d. = i£.> (1440) At2s.6d.= 

|£? (1080) Atls.8d. = iV£.? (720) At 1 s. 4 d. = -xV£ .^ 

(576) At 1 s. 3 d. = tV^ ? (540) At 1 s. = ^£ ? )[432) At 

10d. = 2JjfV = ]Ar^.? (360) At8d.=:^\y£.? (288) At5d.= 

l\£? (180) At2jd. = ^£? (90) .^. 16794 £. / ' / j 

JVbte. The aUquot parti of a pound, in tJie foUowinf azaroplai, may be 
fonnd in tho former examples. 

2. What cost 20 gallons of brandy, at 6 s. 8 d. per grallfm ? 
€,13,4). 

3. What cost 8 yds. of broadcloth, at 10 s. per yard } (4) 

4. What cost 25 bushels of rye, at 5 s. per bushel ? (6^) 

5. ^^at cost 30 bushels of oats, at 2 s. 6 d. per bushel? (3,15) 
Ansl^ffk, 13 8. 4 d. 

meWLf Uknoiat the amount of the paymont or pofoionts from iho Htm tke% 
pert paid to Uu (mim of tettlomtiUf and doinU tka tiMS ^ then amMrtU 
Mmouts from tU emoumi ^f tko frwenfal. 



^ 
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6. What will 51 bbls. of cider cost, at 7 s. 6 d. p«r libL * 

«ll51 



9or 



1S£ 15a,=:eo9ttat5B.per6bl 
6£ 7B.Qd, = eogt,atQB.66.petbbl 



Jtns4 19£ Ss.6d =eMt,at7s.64.jwrM/. 

9«. 64. =£ I of 5«. } then, ik)]S£ XSs. = ecst, at 5a. per bbl. 

6£ 78. 6 d.s cart, at 3 a. 6 d.p«rU;. 

Ant. 19£ Ss.6d.=:eiM<,«l7s.6d.]i«r662. 

II. Hence, when the price is not an aliquot part of 1£, ice 
%ay first find what is the greatest even part, and then takepafts 
sftkis party and so on, for several limes. 

Y. Whatwm20yd8.ofclothcost,atl2a.6d.peryard? (12,10) 

8. What wm 40 yards of cloth cost, at 15 s. per yard ? (30) 

9. What will 36 boshels of com cost, at 7 s. 6 d. per bushel ? 
(13,10) 

10. What cost 12 bbhr. of ale, «t 17 s. 6 d. per bbl. ? (10.10) 

A. 66£ 10 0. 

11. What will 5 cwt. 3 qrs. 21 lbs. of sugar cost, at $9,60 pel 
ewt? 



*Sqn.s=|cwt. 



1 qr. == i of 2 qn. ; then, <^\ 
14 lbs. == i^ of 1 qr. j then, ^ 
7 lbs. = i of t41bi. ; then^ h 



«9,» 
o 

*i 
48,00 = €08ttf5 cwt. 

4,60 = «««t 0/3 qn. 

2,40 ='<o<wt of\ qr. 

1,30 =:cM< 0/14 lbs. 
^(» = «(Ml ^7 lbs. 



Jin*. $57,00 = eo«e «/ 5 cwt. 3 qrs. 21 ]fa«. 

12. At $2,50 per yard, what will 5 yds. 2 qrs. of broadcloth 
cost? (1375) WhatwilUyds.lqr. cost f (10625) Will6ydB/ 
3 qrs.? (16875) Ans. $41,25. 

13. 5 cwt. 3 qrs. 16 lbs., at $4,20 per cwt.^ (2475) 

14. 3 cwt. 1 qr. 71b8., at $3,60 per cwt..? (11925) 

15. 4 yds 2 qrs., at $2,10 per yd. .? (945) 

16. 4 gaJs. 2 qts., At $3,40 p^r gal.? (1530) A. $61,425. 



IF JUCCVIX. 1. Two boys, William and Thomas, trading 
with marbles, in company, gamed 80 cents; William owned! 
of the marbles, and Thome ' i ; what was each one% part cj 
the irain •* 
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S. Jkm»»^md. Rvfqa, owning a alcd, in company, mM It te 
$3 more than it cost, that is, $3 gain ; Rufus owned } of it, and 
James -^ : what was each one's share of the gain ? 



Q. fVhat is tke Ruls of Fellowsh.ip ? ^. When men are trading 
in company, it ascertain* the gain or loss to be ihared by 
each. 

Q. ffkat is called Stock, or CAPiT^b ? ^. The money adTancdd 
or put in trade. 

k- fi^hat is called Dividkho? j3. The gain or loss to be shared 
by each. 

1. Three naen. A, B, and C, traded in company ; A put in 
$200, B $400, and C $600 } they gained $300 : what was each 
man's share of the gain ? • 

In this example, it is evi(]ent, that Bought to have twice as much of tke, 

S(io aa A» for his stock is. twice as much, and C 3 tiroes as much as A ; 
at is, each man's gain or loss ought to havt» the same relation to the whole 
gain or loss, as tlie roonejr he put in has to the money they all put in. 'Hie 
fame principle will apply in all oases io which a nomber is to be divided Into 
parts, which shall have a given relation, or ratio, to each other, as the dividing 

« bankrupt's estate among his oredltora, apportioaing tazea, &c. HetlCe, 
from tho foregoing example, we derive the following propor- 
tions: . . 
A's stack, $200 ^ $ $ $ $ 
B's stocky $400 ( 1200 : 200 : : S^ : 50, A's gain 
C'B stocky $600 /1200 : 400 : : 300 : 100, B*s ^ain. 

Whole stocky$}20o) 1200 : .600 :: 300 : 150, C'b gain. 

By ratios. ThesearoT^ftfiy, ^/^,^g5y==:i,^, Jj then, 
800 X h that is;iof $300 =$50, A's; i o/ 300 = $100, B's, 
and ^ of 300 = $150, C's gain, 

Or^ hy analysis. If $1200 stock gain $300, then $1 stock 

will gain xJsu of $300, == ^5^ = $i. Abw, if $1 gain $i, 
tlien I of $200, A's stocky =r: $50, A's gain ; ^ of $400, B's 

stocky = $1 00, B's gain ; and I of $600, Os stock, == $150, C*s 

gain. 

This last method will goncrally be found the shortest, and best adapted to 
business ; especially when there are several statement*, in which all ue first 
terms arc alike, and all the tJbird terms are alike. 

Proof. It is-plain, that, if tli^ work be right, the ampunt of 
thaJpireB of tho gain or loss must be equafto the whole gain 
or loss ; thus, in the last example, A's is $50 + B's $l(w + 
C's $1 50 = $300j the whole gain. " 

Wkatytheriyis^the'Rvvv? As tlte whole stock : to each man's 
stock : : the whole gain : to each man's gain. 
'2. Three merchants, A, B, and C, gained, by trading in oom- 
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ptiij, $900; A'i «toek was $160, B'a $960, aad On $400- 
what was the gain on $1, and what was each man's share of 
the gain. A, The gam on$lis$i; then, i o/$150 = $37,50 
A's ; k of $950 = |62,50, B's ; omi i of $400 =» $100, C^s. 

3. A, By and C, freight a ship with 270 tons ; A shipped on 
board 96 tons, B 72, and C 102 ', in a stormy the seamen were 
obliged to throw 90 tons overboard * what was the loss on 1 
tonr and how many tons did each lose ? A, Tlie loss on I ton 
M i of a f on ; A's, 32 ; B's, 24 ; C's, 34. 

4. A and B trade iu oompany with a joint capital of $600 ; 
A put in $350,50, and B $S$19,50, and, by trading, they gained 
$1^ : what is the gain on.$l, and what is each person's sharo 

of the gain r Ans. $i ; A's, $70,10; B's, $49,90. 

5. A ship valued at $25200, was lost at sea, of which ^ be- 
longed to A, i to B, and the remainder to C ; what is the loss 
on $1, and how much will each man sustain, supposing $1800^ 

of her to be ensured? Ans, ^; A's, $2400; B's, $3600, and 
C's, $1200. 

Perform, the following examples, in the same manner, by 
findinff how much it is for ^1, or unity. 

6. A detachment, consisting of 5 companies, was sent into a 
garrison, in which the duty required 228 men a day ; the first 
company consisted of 162 men ; the second, 153 ; the third, 144 ; 
the fourth, 117 ; and the fifth, 108 ; how many men must each 
company ramish, in proportion to the whole number of men ? 
A. The proportion fir 1 man is ^ ; then, ^ of 162 = 54,Jirst 
company ; the second^ 51 ; the third, 48 ; the fourth, 39 ; and the 
fiftn, 36 men, 

7. Two men. A and B, traded in company, with a joint capi- 
tal of $1000 ; they gained $400, of which A took $300, and B 
the remainder ; what was each person's stock ? Ans. $1 gain 
requires 2^ stock ; A's, $750 ; B's, $250. 

8. Divide $1)900 between 4 persons, so that their shares may 
be to each other as 1, 2, 3, 4. M. $100, $200, $300, $400. ^ 

9. A bankrupt is indebted to A $350, to B $1000, to C $1200, 
to D $420, to £ $85, to F $40, and to G $20 ; his whole estate is 
worth no more than $1557,50 : what will be each creditor's part 
of the property ? 

In aojusting claims of this nature, it is the general practice 
to find now much the debtor pays on $1, which is, in this case, 

fl Ans. A, $175; B, $500; C; $(%iO; D, $210; £, $42,50; 
,$20; G,$10. 

10. A wealthy merchant, at his death, lefl an estate of 
$30000, to be divided among his 5 children, in such a manner 
that their shares shall be to each other as their asres, which 
ar« 7, 10, 12, 15, 16 years ; what was the sharo ofeach ' 

Ans. $3500, $5000, $6000, $7500, $8000 
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11. A and B invest equal muns in trade, and dear $82(^^ 
which A is to have 8 shares, becatise he spent >all his time in 
managing the c6ncerns, and B) only 2r shares : what is each 
man's gain ? and how much is A allowed for his trouble ? Jtns, 
$160; A's share, $100 for his trouble ; $60, B's share, 

12. If a town raise a tax of $1920, and all the property in 
town be valued at $64000, what will that be on $1 f and what 
will be A's tax, whose property is valued at $1200 f Ans, $,03 
on a ihllur; A's tax, $36. 

In assosnng taxes, vro must first nutke an inrentonrof all the property, both 
real and personal, of the whole town, and also of otien mdividuai who is to be 
taxed ; and, as tho whole numher of polls are rated at so much each, the tax 
on ali the {lolIs must first be taken out from tbc whole tax, and the remainder 
is ts be assessed on the property. Then, to find how much any individual 
must %# tassed for his prc^rty. we need only find how much the remainder of 
the whole tax is on $1, and multiply his inventory by it. 

J^Teie. In some states taxes are assessed only on the real and personal estat« 
of the inhabitants, no poll taxes being allowed. 

13 A certain town is taxed $2140; the whole property of 
the town is valued at $500000 ; there are 200 polls, wnich are 
taxed $,70 each ; A's property is valued at $1400, and he pay& 
for 2 polls : 

A polls ft cts. polls. 
C's, at 1200, pays for 2 n%Mt^,50,pa7jsfor 3 
D's, ... 1265, 1 I's, ...800,40, 2 

Kt Sj ... ^liiXyj ....•••. ..... O J 9f ... Of O'y^o, ....... ...... X 

|F S, .-.. vD/«X, »•..... c... iQ Iv S. ... i^DOfoU, ....... .••.•• 19 

y^haX will be the tax on $1 ? and what will be A's tax ? 
. '200j?otts X $,70 == $140, amount of the poll taxes j and $2140 
— $ 140 s= $2000, which is to be assessed on the property. 
$500000 : $2000 :: $1 : $,04, tea: <?n M. 27ten,tofMd A'b 
iaxj his irmeaJLory being $1400, we proceed thus : — 

fl400 X $,04 =^56 
poib at $,70 = $ 1,40 

$57,40 A's whole taXfAns. 

What wHl 1[)0 C's tax ? (4940) What D's ? (51 .30) What E's ? 
(8710) WhatF's.? (14624) What H's? (3512) What I's? 
(334l60t) WhatJ's? (1571) WhatK's? (12012) 

Ans. $430,298 



f' 



comspoirND fzsumwsbxp. 

IT ILXZVXZZ- 1. Two men hired a pasture for $9 ; A put 
in 2 oxen for 6 montlis, and B 3 oxen for 5 months ; what ought 
'ch to pay for the pasture ** 
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9 oxmfof 6 mofaks is the same a< (2 X 6 ») 12 oxsn for 1 
monih; and 3 oxen for 5 months is the same as (3x5 sss) 15 
oxen for 1 month. 

The ahares of A and B are the same as if A had put m 12 
ozeii) and B 15, for 1 month each ; hence the relation of 12 to 
15 ii the same as in Simple Fellowship, thus, 

ii,. HoWf Oen, doet Cnuomd H^Jhm akmpU FtUowMp T ^' Com- 
pound regards time, Simple does not. 

Rum? 

1. Multiply each man's stock hy the time it is continued in 
trade. 

II. Then — As the sum of the products : each man's product 
: : the whole gain or loss : each man's gain or loss. 

More Exercise far the Slate. 

2. Three merchants, A, B, and C, enter into partnership : 
A pute in $60 for 4 mo., B $50 for 10 mo., and C $80 for 12 
mo. ; but by misfortune they lose $50 : how much loss must 
each man sustain ? ( A's, $7,058-|- 

^ns. < B's, $14,705+ 
( C's, $28,235+ 

3. Three butchers hire a pasture for ft46 : A puts in 80 sheep 
for 4 mo., B 60 shelBp for 2 mo., and C 72 sheep for 5 mo. ; 
what share of the rent must each man pay ? C A's, $19,20, 

^ns, < B's, $ 7,20, 
I C's, $21,60. 

4. Two merchants entered into partnership for 16 mo. : A at 
first put in stock to the amount of $600, and, at the end of !D . > 
months, put in $100 more ; B put in at first $750, and, at the 
expiration of 6 months, took out $250 ; with this stock they 
gained $386 ; what was each man's part ? « WS 's, $200,797, 

'^^- \ B's, $185,202. 
5.^ On the first of January, A began trade with $760, and, on 
the first of February following, he took in B with $540 ; on the 
first of June foUowmg, he took in C with $800 j at the end of 
the year they found they had gained $872 ; what was each 
man's share of the gain ? 

Aw. A's #Aar<r, $384,921); B's, $250,71 ; C's, $236,36 
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IT 



. SaUARE MEASURE, 



B 

1 



A. It has 



C 

foar 






11 



Q. What art ifow ideas of a square ? Ji. li ia 
any thing which is as long as it is wide. 

Q. IVkat land of a figure does this on the light ap- 
piorubel A. A square figure. t 

Q. Wl^t A. Because the rade AB is as % 

long as the side BC. \ ^ \ 

Q. Hoio fiuvMi sides has ihHsfigurSy awA what is 
their length 1 

Q: Hou) many equal eomsrs has itl A. Four. 

Q. fVhat are thess comers generally called 7 

A. Angles. D 

Q. HoiDy thent would ymt describe a square figure 1 
equal sides, and four ec|uat angles. 

Q. In the above figure, tf emeh side be ifoot nt lengthy what ought it to be 
called! A. J. square foot. 

A Sfeot = lyard. B 

Q. ^ the sides of a square be each 1 yard in 
length:, as in the figure on the right, what ought it 
to be called f A. 1 square yard. 

Q. In this square I percave there are several 
snaller squares, contained in the larger. If you 
count all the snudler squares, allowing each one to 
ke 1 foot, how many square feet or sqtuwe yards will 
t/iey make 7 

Q. Why 7 A. Because there are 9 small 
squares, each containing 1 square foot, 
which inake 9 square foot, that is, 1 square D C 

jard. 

Q. How many squtirefeet, then, make 1 square yard 7 A. 9. 

Q. If we multiply 3 feet {the length of 1 side) by the widths 2 feet, making 
9, the sawte remtlt is p^-odv^sed as before. What, then, will multii^yingthe 
length of any square by the breadth, or the length into itself^ give 7 A. The 
square feet, square ii:ches, &c., contained in the fiffure. 

Q. How manf square inrhes in a figure 2 inches long and 2 inckes wide ? 
2 X 2=4, Ans. How mcny in a figure 4 inches long and 4 inches wide 7 
12 inches square, that is, 12 inc hes long, and 12 inches wide 7 8 inches sguare 7 
6 inches square 7 20 inches squAre "* 30 inches square 7 

Q. How many square feet in afigurel foot, or IQ inches, equarel Ji, \ 

square foot. 

Q. How many square inches in \ square foat7 and why 7 .^«'' 144. sq. m. , 
because 12 in. X 12 in. = 144. 

Q. How many square feet in 1 square yard 7 emd why t A, Q sq. ft. ; 
because 3 ft. X 3 ft. = 9 

Q. How many square yards in 1 square rod 7 and why 7 A. 30^ sq. yds. , 
'-ecausc 5i yds. X 54 yds. = 30^ 



CO 





; 




- 




' 







/• 




because 16i ft. (the number of feet in 1 rod in length) X 16i ft. 

A B 

Q. TkisJlgwrttnthtrigH 
t* called a parallelogram: 
vkatf tkeiiy art four ideas if a 
^aU^gram ? -A. ^ That 
It b a ngure, which is 
longer than it is wide. F D EC 

Q. We see hv Mo fyno^t that there are two kinds ^f parallelogramSf viz. 
ABCD and ABEF. Bf vufocting these they wUl hefmmd to he equal : hoio, 

theuy may a ^aroUelogram, he defined 1 A> It is a figure which has its 
opposite sides of equal length, and its opposite angles equal. 

Q. If this figure had heen oquarei^ and each side 2 feet m lengthy it is plain, 
that it tDouU have contained Aoquarefeet ; hut, aWnring the lengeet side to he 2 
fecty and the shortest side only I/O0C, it wiUf of eoiir«e, eoitfam hul\as ma-ny 

sfuarefeet,^Hoio many, thon, does it coniain t M. x£t, (length) X I ft- 
(breadth) s 2 so. ft. 

Q,. If a figure 1 tneh m hrm^k and 1 ineh in Ungth eanUcma 1 aquare imh^ 
how many square inches unU ajlgure 1 inch vide and i inches long contuiiii f 
3 inches long 1 A inches Umgl S inches loHg7 finches tongl SQivchex 
longl 

Q. If a figure Ifbot undo and Ifbot long contains I oquarefoot, how mariy 
square feet will a figure \feot undo and 2 foot long contain t 9 feet long > 
i feet lone 7 S feet longl 10ftetlong7 

Q. How, then, £0 yen proceed to find the square feety inches, 
^c. of a square or parauelogram f A. Multiply the length 
by the breadth. 

1. How many square feet in a room IQ feet long and 2 feet**^ 
wide ? (10 X 2 ^= ^ sq* ft-i Atis.) In a room 8 feet wide and 
12 feet long? 20 feet long? 

2. How many square rods in a piece of land 4 rods wide and 
8 rods long ? 10 rods long ? ll rods long ? 12 rods long ^ 
10 rods long and 4 rods wide ? 

Q. When apieee of land,in any aka^e, eontdns 4D ofuare rods, what is ti 
called 7 A. 1 rood:. 

3. How many square rods in a piece of land 40 rods long 
and 2 rods wide ? 4 rods wide ? . 

Q. When a piece of land, in amy shofc, csnUine 160 aquart rods, what va it 
called7 A. 1 acre. 

4. How many square rods in a piece of land 20 rods long, 
and 2 rods wide ? How many such pieces will make an acre, 
or 160 square rods ? 

5. How wide must a piece of land be, which is SO rods long, 
to make an acre r 40 rods lonff ? 20 rods long ? 

6. How many square feet of boards are contained in the floor 
of a room 10 foet square ? 20 feet square? 10 feet wide and 
20 feet long ? 20 feet wide and 30 feet long ? 
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7. How many square yards in a figure 3 feet long and 3 feet 
wide f 6 feet square f 10 feet lon^ and 9 feet wide ? 6 feet 
long and 2 feet wide ? (2 X 6 = 12 -f- 9 = 1 J yds., ^>w.) In a 

figure 10 feet long and 4 wide ? A. 4^ yds. 

8. How many square yards in 9 square feet ? In 108 ? In 
72? In99? In27? InBO? In37? 

Q. HoWftkeUf must square feetf square inches^ ^e. be dirked f 
A. Square inches by square inches, square feet by square feet, 
&c. 



Q. Weofnoapreparedtoanavoerihat 
inUrestxng question tohick occurs in geog- 
raphy, viz. the difference bettoeen mUes 
square and square miles. The figures on 
the right are iutrodueedfbr the purpose of 
its UlustraHon, Examine them attentive^ 
Iv, tAe»te2Zme,/or nutance, What is the 
difference between 5 square miles and 5 
miles squarel Ji, 5 square miles 

means 5 miles in length and only 
1 in breadth ; but 5 miles square 
means 5 miles in length and 5 
miles in breadth, makmg 5 times 
as many miles as oaly 1 in 
breadth ; that is, 25 square miles. 



5 iqnare miles 













5 milos square. 
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From these illustratioiis we derive the foUowiug 
general 

I. Hbto do you proceed to find the contents of a square or 
parallelogram f A. Multiply the length by the breadth. 

♦ Exercises far the SkA^. 

1. In a room 16 feet long and 11 feet wide, how many squaxe 
feet? A. 176. 

2. How many acres in a niece of land 560 rods long and 32 
rods wide ? 560 X 32 = llx square acres, A^is. 

The pupil must recollect that square inches must be divided 
by square inches, square yarids by .square yards, &c, 

3. How many acres in a piece of land 370 rods wide and 426 
rods long ? A. 985 acres, 20 rodd. 

4. How many rods long must a piece of land be, which is 80 
rods wide, to make 1 acie ? (2) How many rods wide to make 
4, acres ? (8) ITow many rods wide to m Jie 200 acres .^ (-tOO'i 
^ 410 rods. 



MENSURATION. OJO 

. 5. How many square feet of boards are contained in the floor 
of a room 40 n. 6 in. Iof j and 10 ft. 3 in. wide ? (Reduce the 
inches to the decvmd of a foot.) A. 415,135 tl. = 4l5i f6et. 

6. How many acres are contained in the road from Boston 
to Providence, allovvinur the distance to be 40 miles, and the 
aveia^e width of th^ road 4 rods ? A. 320 acres. 

7. How many square feet are contained in a board 12 inches 
li>ng and 12 inches wide ? (1) 12 inches wide and 24 inches 
loQg ? (2) 3 feet long ? (3) 20 feet lonff ? (20) A, 26 feet. 

ti. How many square feet in a board 1 ft. 6 in. wide and IS 
a. 9 in. long .? A. 28,125 ft. = 2^\ feet. 

\). How many yards of carpeting, that is 1^ yd. wide, will 
cover a floor 21 ft. 3 in. long and 13 ^. C in, wide ? 

A. 25J^ yards. 

10. How many feet of boards will it take to cover the walls 
of a house 30 ft. (> in. wide, 40 ft. 9 in. long, and 20 ft. high .' 
and what will they come to at $10 per 1000 feet? A. 2850 feet : 
co^t $28^. 

11. How many shingles will it take to cover the roof of a 
barn 40 feet lon^, allowing the length of the rafters to be It) 
ft 6 in., and 6 shingles to cover 1 square foot? whftt will they 
coat, at. $1,25 per 1000 ? A. 7920 shingles ; cost $9,90. 

12. What will a lot of land, 300 rods wide and (500 rods long 
come to, at $15 an acre ? A. $16875. 

13. What will a lot of land, 1 mile square, come to, at $20,75 
per acre ? A, $132rJ0. 

iriaocK. SOLID, or cubic measure. 

Q. VHten a block ia 1 inch long, 1 inch thick, nkd I inch wide, how many 
solid inches ie it eatd to contain ? .^. 1 solid or cubic inch. 

Q. How many solid feet dites s. block, that is 1 foot, long, 1 foot thick, ^^ 
I pot wide, containi A. 1 solid or cubic foot. 

Q. lif a blocit 1 foot thick, 1 foot wide, and 1 fo<A long, conUUns 1 solid 
foot, how manif solid feet does such a block that is S feet long contain 7 3 
feet long 1 5 feA Umgl 10 feet long 7 SO feet long 7 30 feet long 7 

Q. Sow many solid feet does a block 3 feet long, S feet th^ok^ and 1 foot 
tmde, contain 7 2 feet loide 7 3 feet wide 7 

(^. How man'^ solid inches does a block 3 tTuhes long, Q inches wide, und I 
McA thicky contain 7 S inches thick 7 4 inches thick 7 10 inches thick 7 

Q. How, tlien, would you proceed to find howmany sdlidfeet, 
inches, fyc, nre contained in a solid body f A. Iffmtiply the 
length, breadth and depth together. 

1. How many solid feet in a block 4 feet thick, 2 feet wide, 
and 5 feet long .=* Ans. 4 X 2 X 5 = 40 solid feet. 

2. How many solid or cubic feet in a block 12 inches loz^, 
12 inches wide, And 12 inches thick .' A» 1 scJid foot. ^ 

•Id . . ' 
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Q. Wkm^Uad tf wood cMUabulXMUiftet, vhat is it eMedl A. . 
cord. 

3. How many solid feet in a pile of wood 8 feet long, 4 feet 
wide, and 4 feet high ? Ji. 1^ = 1 cord. How many cords of 
wood in a pile 8 feet long, 4 feet wide, and 8 feet hign ? 

A. 25G solid feet = 2 cords. 

Q. /» eomman langnage, we say of i load of wood brought to marketf if it vi 
Bfna long, ifeet lugh, and 4 feet toide^ that it is a cord, or it cotttaiHS 8 feet 
9f wood But this would make 128 solid feet ; what, then, is to bs understood 
ijf MVMf of suck a load of wood, that it contains b feet of woed 1 «r, in com 
mm languag; " CAer< is 8 feet ofit.^* 

A. As 16 solid feet, in any form, are \ of 128 feet, that is, ^ 
of a cord, it was found convenient, in reckoning, to call every 
16 solid roet 1 cord foot ; then, 8 such cord feet will make 12d 
■olid feet, or 1 cord, for 8 times 16 are 128. 

Q. 0010, thtn^ would you bring solid fett into cord ftttf 
A Divide by 16. 

4. How many cord feet in a pile of wood 8 feet long, 2 feet 
high, and 1 foot wide ^ How many in a load 8 feet long, 2 feet « 
high, and 2 feet wide .' 8 feet long, 4 feet wide, and 2 feet 
hiffh ? 

d. If, in purchasing a load of wood, the seller should say that 
it contains 3 cord feet, how many solid feet must there be in 
the load ? How many solid feet to contain 4 cord feet } 5 cord 
feet ? 6 cord feet ? 7 cord feet ? 8 cord feet ? 9 cord feet ? 

6. How many cord feei in a pile of wood 8 feet long, 1 foot 

wide, and 4 feet high P 

In perfonninf thii lait example, we makiply 4 feet (the beiriit) hj 1 foot 
'the width), makinc 4 \ thea, this 4 by 8 feet (the lencth), ntaking SB -f- IG 
(Cord feet), =9 oord feet, Ans, Bat, inetead of multiplying the 4 by the 8 feet 
in length, and diTidinc by 16, we may simply divide by 9, without mnltii^yioff j 
for the diviaor, 16, is 9 tunes as larca as the muhipUer,8 : coneeqoently, it win 
prodooe the same rasiiH as before, thus : 4X1 = 4*^8=: 3 cord feet, jSa« , 
ash^fare, 

Q. Whtn^ iktn^ a load of wood is 8 feet long^ or eoniams 
two lengths f each 4 feet (which is the usual length of wood 
preparAfor market y) what easy method is there offindxng how 
many cord feet such a load contains f A. Multiply the height 
and breadth together, and divide the product by 12. 

7. How moen wood in a load 8 feet long, 3 &et high, and 2 
feet wide? 3 X 2 = 6 -f- 2 » 3 cord feet, j^ni. 

8. How many cord feet in a load of wood 2 feet high, 2 feet 
wide,aiidof theiifiial!jeiigth? 3feethigh and 2 feet wide? 
3 feet wide and 3 feet hiffi? 4 feet wide and 4 feet lugh? 4 
feet wide and 6 feet high ? How many cords in a load 4 feet 
high, 4 feet wide ? 

^9, How wide must a load of wood be, which is 8 feet long 
%nd 1 feet high, to nuke 1 cord feot ? How wide to ]pake2 
o^dfeet? Seordfect? 6cordreet? lOeordfeei? 
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10. What will a load of wood 8 feet loiijjr, 3i feet wide, and 
4 feet high, cost, at $1 per foot ? 

The foregoing remarks and illustrations may now be 
embraced in the following 

RUIiES. 

t. liow do youfind the contents of any aolid or cvhef Ji. Mul- 
ply the length, breadth and depth together. 

11. When the length of wood is 8 feet, how can you find the 
numfter of cord feet it contains, witJumt multiplying hy d an-X 
dividing hy IG ? Ji. Multiply the breadth and height tosethei , 
and divide the product by i\ the quotient will be cord leet. 

III. How do you bring cord jeet into cordsif A. Divide 
by 8. • ' 

JVoee. If the wood i« only 4 feet in length, proceed ua last directoil \ 
then, as 8 feet in length is 2 times as much wood as only 4 feet in length, henae 

^ the result found, as above, will be the answer in cord feet \ that is/divido 
by S twice, or once by 4. 

Exercises for the State. 

1. How many solid feet in a load of wood 8 feet long, 4 feet 
wide, and 3^ feet high ? 4x3i=:14-^2=s:7 cord feet, Am \ 

2. How many feet in a load of wood 5 ft. 6 in. high, 3 ft. 9 in. 
wide, and of the usual length ? 

{RedMce theiMhes to the deeimAlqf afoot.) A, 10 A\fe*^ff = lOJV ft* 
Perform this last example by reducing the inches of a foot to a common 

fraction. This method, in most cases, will be found preferable : thus, taking 

tlie last example :— 

6/<.6tn. = 5i/£.=:V'; tkm^^ft.Qin. «3i/f.=-^X V- 
« ^V^ -r 2 = -W^== 10t|^» -^w*., as before, 

3. In a block 8 ft. 6 in. in length, 3 fl. 3 in. wide, and 2 ft. 9 
in. thick) how many solid feet .' A. DecimaUy 75,96875 

feet=s7i)^ feet. By common fractions; -^ X Jjp- X -^ =: 

^M-*- = 75-Ji feet, Ans., as before. 

4. If a loaid of wood is 8 feet long and 3 feet wide, how high 
must it be to make 1 cord .' 

t% thit example, toe knoio that the height mtUtqilied bf the width, and thts 
preduet dimded by 2, mast make 9 cord feet, that is, 1 card or load f hauo^ 

6X9= 16 -1-3 = 5i feet, htight, Jins. 

5. If a load of wood is 5^ feet high, and 8 feet long, how wido 
must it be to make 2 cords ? 

Q cords =s 16 cord feet ; then, 16X3==33-4-5^ = 6 feet wide, Ans. 

6. If a loiid of wood is 5| feet high and 8 feet long,liow wide 
must it be to make 3 cords P (9) 4 cords ? (12) 8 cords ? (21) 
As 45 feet. 
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7. How many Bolld feet of timber in a stick 8 fbet long, 10 
inches thick, and 6 inches wide ? (3^) 10 feet long, 12 inches 
thick, and I ft. 3 in. wide ? (\2h) 20 fl. 6 in. long, 24 inches 

wide, and 1ft. 9 in. thick ? (71|) A. 87^^ ft. 

8. In a pile 6f wood 10 feet wide, 3 ft. 3 in. high, and 1 mile 
long, how many cprd feet, ,and how many cords ? 

A. 10725 cord feet = 1340^ cordfc 

9. How many tons of timber in 2 sticks, each 30 feet long, 
20 inches wide, and 12 inches thick } A. 100 feet -s- 50 = 2 tons! 

10. How many bricks 8 inches long, 4 inches wide, and 2^ 
inches thick, will build a wall in front of a garden, which is to 
be 240 feet long, 6 feet high, and 1 foot 6 inches wide } 

A, 51840 bricks. 



DXroBfiOZlMCAljS. 

? TiJLXXIb Q. From what t> tke toor^ duodecimals (U' 
rived f A, From the Latin word duodecimo signifying twelve, 

Q. In common dedmala, toe are accustomed to gvppooe any whole thing ^ as a 
fitotf for instance, to be divided into ten equal parts ; but how is a foot aividea 
induodecimotJl and what ar^ the parts called 1 A. Into twelve equal 
parts, culled inches or primes, and each of these parts into twelve 
oth^r equal parts, called seconds ; also each second into twelve 
equal parts, called thirds, and each third into twelve equal 
parts, called /(tmr^A^, and so on to any extent whatever. 

Q. Jfhat, then, are duodeeimils 7 A. Fractions of a foot. 

Q,. What fraction of a footisl inch 1 A. -^f^ ft. 

Q. What fraction of a foot is 1 second 1 A. •>^of-^= xti ^• 

Q. What fraction of afoot is 1 third 7 A.-^ of "A" 0^ "A" = TtVb" ^• 
Q Whatfraction^ afoot is 1 fourth! 

A. iV of iV of tV of tV= sTnhnr ft; 

Q. JWno, since 13ths multiplied by VHths make 144cA«, aiuf .^^make ^^ 

also, latks multiplied by liths make ITSQths, and |^^ g- make -r^xj ^ ** 
plant that we may torite the fractions without their deHovanators, by making 
some mark to distinguish them. What marks are generally used for tjktf 
purpose 1 A. 12thsj inches, or primes, are distinguished by aa 

accent, thus ; 8' signifies -^j 8 inches, or 8 primes ; 7" sr'-jj^j 

or 7 seconds ; 6'" = tT^¥> or 6 thirds, &c. 

' Q,. We home seen that l^hs multiplied by \Wts produce lAAihs ; what, then, 
is the product of5f {inches or primes) multiplied by 7' (inches) 1 A. 2^', that 

is, 35 seconds, or -^^^ 

Q. What is the product of5f' (seconds) multiplied by 7' (Inches) 7 A. 35^'', 
that is, 35 thirds. 
^ Q. What is the product of 5" (suonds) multiplied by 7" (seconds) 1 

A. 35''', that is^ 85 fimrthji. 
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, Q* Bm fluiy the vehu qf tJu product always be determined 7 A, Bj plac- 
ing B8 many marks or accents at the right of the product as 
there are marks at the right of both multiplier and multiplicand 
counted together. 

Q- .W"**"! «*«, votdd 7'"" ifSths) mult^ied I^ 8""" (sixths) produce 1 
A, ^mimiit^ that is, 56 elevenths. 

Q. What wndd 7" (seconds) multiplied by 51" [thirds) produce 1 A, 2^""^ 
that is, 35 fiilhs. 

Q. Whatv>ofuid9t mtdtipliedbyS'i produce! A. 2^""^ (fourths.) 
Q. From eAe preceding, what appears to be the value of feet multiplied *♦ 

frimes or inehesy or what do feet multiplied by primes give! A^ Primes. 

Q. What do primes multiplied by primes give 1 A. Seconds. 

Q. What do primes mulUpUed by secimds give 7 A. Thirds. 

Q. What do seconds muUiplied by secoHds'gwe 7 A. Fourths. 

Q. What do seconds multiplied by thirds give7 A. Fifths. 

Q. What do thards multiplied by thirds give 7 A- SixtliS. 
J^t/te, This might be extended in the same manner to any indefinite leogtJi. 
Tbe following tabte contains a few of these denominations. 
Repeat the 

TABLE. 

13"" {fourths) make 1''' (third,) 

12"' i^thirds) 1'/ (second.) 

12" (seconds) ... 1' (inch or prime.) 
12' (inekes or primes) I foot. 

Q. How may duodecimals be added and subtracted f A. In 
the same manner as compound numbers ; 12 of a less denomi- 
n%tion always making 1 of a greater, as in the foregoing table. 

MULTIPUCAtlON OF DUODECIMALS. 

Q» Whataredmdeomalsusedfor7 A. For measuring any thing 
fespectmg which length and breadth, also depth, are considered. 

1. How many square feet in a board 10 it. 8 in. long, and 1 
ft. 5 in. broad ? 

Wo have seen how such an example maj be performed by common decimals • 
Wtt wtil now perform it by duodecimals. 

OPERATION. Q- u • B r -r t. 

8 mches or primes = -jl^r of a foot 

and 5' (primes) a=s ^-^ of a foot * 

then, Ax AssTtt^ of a foot, 
that is, 40" (seconds) s= 3^ (inches) 
and 4" (seconds) ; we now write 
down 4" at the right of 'iie inches^ 
reserving the 3' to be ca .Tied to the 
inches. In multiplying 10 feet b; 
the5',wesay,??X^r=M or SO' (incAe*), and the ^ we reserved 

makes 63'^ ss 4 feet and &, which we plaee under feat and 
19* *^ 



l.«igM,10ft.8' 
Breadth, 1 , 5' 

4 5' 4" 
10 8' 

Ans.^ i^^ 4" 
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4 5/ 
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914 ARITHMETIC. 

inches in their proper places. Then, multiplying 10 ft. 8' oy 
1 ft. makes 10 ft 8', which we write imder the 4 ft. &. W* 
now proceed to add these two products together, which, by 
carrying 12, after the manner of compound rules, make I'o ft. 
1' (incnj A" {seconds), the Answer. 

It will oe found most convenient in practice to begin by multiplying the mul- 
tiplicand first by the ibet, or highost denojninatioa of the multiplier, then by 
toe inches, A:c., thus : 

1 Xfl'as 8', and 1 ft. X 10 ft. = 10 ft Then, 
5* X 8' = 40" = y, (to carry,)' and 4", (to writ© 
down)} 10 VS* = 50' 4- 3^ (to carry) = 53' = 4 
ft. and 5', which we write down unaerneath the 
10 and 8'. 7*ben, the sum of these two products, 
added together as before j is 15 ft. 1' 4" .tf iu., ike 
MUM remt as the ether, 

Jfcte. Had we been required to multiply 15 ft. 
^ 1' 4" by feet and inches again, we shouldf have 
' proieeeded in the same manner, carrying '" (thirds) 
one place farther towards the right, and "" (fourths) another ^lace still, and 
no on. ' 

From these examples we derive the following 

RULE. 

How do you muUiply in Duodecimals f 

A. Begin with the highest denomination of the multiplier 
and the lowest denomination of the multiplicand, placing 
the first figure in each product one place further towards the 
right than the former, recollecting to carry by 12, as in com 
p<niiid rules. 

More, ExerdsesfoT the Slate, 

2. How many feet in a board 2 ft. d' wide, and 12 ft. 3^ long > 
J5i7i5. 30ft.7'6''. 

3. In a load of wood 8 ft. 4Mong, 2 ft. fi' high, and 3 ft. 3^ 
^ide, how many solid feet .? A. 67 ft. 8' 6'^ 

JVbte. Artificers compute their work by different measures. Olaong and 
mason's flat work are computed by the square foot *^ painting, paving, plaster- 
inff, &:e. by the square ytfrd ; flooring, roofine, tiling, &c. by theniiaare a 
JW feot X brick work by the rod of ]6|^ ^t, whoee square is 272| ; the con- 
tents of bales, cttses^ &c. by the ton of 40 cubic feet } and the tonnage of ships 
by the ton of 95 fee* .. 

4. What will be the expense of plastering the walls of a room 
8 ft. 6' high, and each side 16 ft. 8^ long, at $,60 per square 
yard? A. $30,694-f. 

6. How many cubit feet in a block 4 ft. S* wide, 4 ft. 6' long, 
and 8 ft. thick ? A, 57 ft. 41 6". 

6. How much will a rnurble slab cost, that is 7 ft. 4' long, and 
^ ft. 3' wide, at $1 per foot ? A. ^'9,1 6g. 

7. How many square feet in a board 17 ft; T' long, 1 ft. 6* 
le? A. 24 ft. 10' 41". 



QUESTIONS. aiT 

8. How nmny cubic feet of wood in a load 6 ft. 7' long, 3 fl. 
5' high, and 3 ft. 8' wide ? A. Sa ft. 5' &' A"'. 

9. A man built a house consisting of 3 stories ; in the upper 
story there were 10 windows, each containing 12 panes of 
glass, each pane \A' long, \2' wide ; the first and second stories 
contained 14 windows, each 15 panes, and each pane 16' long, 
12' wide : how many square feet of glass were there in the 
whole house } A. 700 sq. ft. 

10. What will the paving of a court yard, which is 70 ft. 
long, and 56 ft. 4! wide, come to, at $,^ per square } 

A. ^788,66|. 
lit How many solid feet are there in a stick of timber 70 ft. 
long, IS' thick, and IB' wide .? A, 131 ft. y. 



Q^vueiiwns on the foregoing. 

1. How maity pence are there in 1 s. 6 d. ? How many cent^ .' 

2. What witi 4 yards of cloth cost, in cents, at 1 s. 6d. per 
yard.? At 3 s. per yard .? At4s.6d.? hi^n.i At^s..? At 
108.6d.? 

3. If a man consume 1 lb. 9 oz. of br^d in a week, how much 
l^oold he consume in 1 month } 

4. At 4 cents for 1 oz., what*would 1 lb. cost ? 

5. At 4 cents for 2 oz., what would 1 lb. cost .? 

6. At 4 cents for 8 oz., what would 2 lbs. cost .? 

7. If a man spend (^^ per day, how many days would he be 
in spending $4i .? $6| .' $12^.? $20.?- 

8. How many marbles, at 4 cents apiece, must be giveii for 
24 apples, at 2 cents apiece f 

9. How many yards of cloth, at $4 per yard, must be given 
for 6 bbls. of cider, at $2 per bbl. .? For 8 bbls. .? For 12 bbls. ? 
Forl8bbls.? 

10. What part of 1 month is 1 day ^ 2 days .' 4 days ? 5 
days .? 6 days r 7 days ? 10 days ? 20 days ? 29 days .? 

11. What is the interest of $1 for 12 mo. ? 10 mo. ? 9 mo. .' 
6 mo. f 3 mo. P 1 mo. .? 15 days .' 

12. What is the interest of $6 for 1 yr. 2 mo. .? 2 yrs. ? 1 yr. 
Imo. .? 9mo.i» 2mo. .? Imo..? 15 days? 10 days.? 6 days? 5 
dayn .? 1 day ? 

13.' What is the amount of $1 for 6 mo. ? 3 mo. ? 2 mo. .? 1 
mo.? 15 days? " ^ ' ' . 

14. Suppose I owe a man $115, payable in lyr. 6 mo., with- 
out interest, and I wish to pay him now, how much ought I to 
pay him r* 

15. What is the discount of $115, for 2vr8. 6 mo. ? ' 

16. William has ^ of an 6range, and Thomas i ; what par 
of an orange do both own ? 
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17. Hanj had | of an orange, which he wished to divida 
•qaally between hui two little sistera ; can you tell me what 
part of an orange each one would receive ? 

18. Which is the most, ,5 of 20, or ^ of 40 ? 

19. How many times can you draw ^ of a gallon of cider 
from a barrel containing 30 gallons ? How many times ^ wf a 

gallon ? How many times ^ of a gallon ? How many times i 
of a gallon.' 

20. A man, (kiling in trade, is able to pay his creditors on- 
ly $,33^ on the dolfir ; how much will he pay on $3 .' On IM f 
On $12.' On|13.' On $300? 

21. A man, tailing in trade, was able to pay only $,16} on the 
dollar ; how much would he pay on a debt of $4 .' $6 .' $10 ? 
$9.' po? $100.' $600? 

22. Two men booeht a barrel of flour for $10 ; one save $3, 
and the other $7 : wnat part of the whole dioeach pa!yX What 
part of the flour must each have ? 

23. If 30 bushels of oaU cost $10, what is that a bushel ? 
What wiU 5 bushels cost ? What will 20 bushels ? 

24. If 3 men mow a field in 8 days, how many men will mow 
the same in 2 days ? In 1 day .' jji 4 days ' 

25. Two men^ A and B, hired a pasture ; A paid $3, and B 
$5 ; what firactional part of th« whole did each pay ? The 
profits from the pasture were $16 ; what was each num's share 
ofthejgain? 

26. Three men, A, B, and C, are engaged in tradej A puts 
in $4, B ^y and C $6; they gained $dO : what is eacltjone's 
share of the gain? ^ 

27. Two men, A and B, hired a pasture for $12 ; A put in 1 
cow 4 months, and B 2 cows 3 months : what ought each to pay ? 

28. A merchant, having purchased a piece of broadclotn for 
$2 per yard, wishes to make 20 per cent, on it ; what price 
must he ask for it ? 

29. William has ^ of a dollar, Thofiias -^f and Harry i ; how 
many cents have they in all ? 

30. A merchant sold calico at $,22 per yard, and thereby 
gained 10 per cent. ; what did it coet him per yard ? 

31. Harry, having ^ of an orange, gave •{• to Thomas, who 
gave i of his part to ms little brother, and kept the remainder 

himself; what part did he keep .'' How much is ■{• of } ? How 

much does j* of ■{• of j^ firom ifij leave ? 

32. Howmuchisl X $off ? (1) Howmuchisl X f of|? 

33. What is the quotient off divided by ^ ? 
>- M, How much does | exceed ,75 ? 

How much does ^ exeetd -^ ? 
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3G. How many strokes does a regular clock strike in 2 hours ? 
3h,? 4h.? 5h.? 6h.? 7h.? 8h.? 9h.? lOh.? llh.? 
12 h.? 24 h.? ' 

37. How many square feet in a board 12 inches wide, and 48 
inches long ? 36 in. long ? 72 in. long ? 

38. Wljat part of an*acre of land is there in your father's jgar- 
den^^llowing it to be 4 rods long and 2 rods wide .'* 4 rods wide : 

39. How many cord feet of wood are contained in a load 3 
feqt wide, 2 feet high, and of the usual lenffth.' How many 
feet in a load 6 feet m^h and 3 feet wide ? 2 feet high and 6 
feet wide ? 4 feet hijg^n and 2^ feet wide ? 

4G How many solid feet in a block 12 inches long,- 12 inches 
thick, and 12 inches wide ? 12 inches long, 12 inches wide, 
and <3 inches thick ? 

4L How long will it take to count |^1000, at the rate of 50 a 
minute f 

42. What is the difference between 4 square feet and 4 feet 
square ? 10 miles square and 10 square miles f 3 rods square 
and 3 square rods ? 

A paFentheais, fmclosing several nmnbera, sisnifies that these nofibera are 
to be taken Uifether, or as one whole nomber j oat, when performing subtrac- 
tion and addiuun with these and other numbers, they may be taken either as 
before, or one by one, thus : — 

' (16 4- 4) X 3 = 60, read 16 -f- 4 = 20 X3 = 60. 
<>)<16X3)==48. 4X3=13. Then,4a-^lSi = eO,the«ameaihtfore 

43. (9 -f 3) + 8 = how many ? A. 20. 

44. (9--3)— 4==howmany? A. 2. 

45. (15 -f 5) X 4 = how many .? ^. 80, or 60 + 20. 

46. 05 — 5) X 4 = how many .? A. 40, or 60 —20. 

47. (9-f 3) H- 3 = how many ^. jJ. 4, or 3 + 1. 

48. (9 — 3)-f-3==howmany? A. 2, or 3 — 1. 

49. (12 — 8) H- (8 + n = how many.? A, l,or3 — 2. 

A line, or vmculum, <u;awn over numbers, is sometimes usea 
instead of a parenthesis. 

* 50. 4 + 8X12 = how ma»y.? jJ. 144, or 48 + 96. 

51. 2£4s. X 2 = how much .? A. 4£ 8s. 

52. (28.6 d.) X 2 = how much } 

53. (7 8. 6d.) X 4 = how much ? 

54. 3X 3^2x 10 = howmany? 

55. How many minutes of motion make 2 degrees of motion i 
How many seconds of motion make 3 minutes of motion } 

56. How many degrees is the circumference of the earth .' 

57. The earth, you know, turns round once in every 24 
hours, or, in common language, the sun moves round the earth 
m that time ; in what time, then, will the sun travel over 
\fp (di^rees) ' and why f A. 1 hour for 360^ -f- 24 h. » ISP 
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58., In what time will he travel over 1^ (degree) of ipotion > 

A. 1^ of 1 hour, or T^r of 60 min., =s-4 min. 

59. In what time will he travel over 1' (minute) of motion ? 

A. iV of 1 min.j or -j^ of 60 eec, =» 4 seconds. 

Q. By ih^fBregeimg w «m tluA every degree ^ iMtum woJcm a ^Sifftrem^e 
Ml Hmt ef 4 mtMle»y tmd every minAe of motion a tigertece efA aeeonda. 
..Vbw, emce iongkude ie reckoned in degreee^ round the earthy can yon t»ll me 
hem la find the deference in tme hetmeen one plnee and another , ttfter knowing 
their d^ffitremce in lonfitude 7 A. Multiply the difference of longitude 
in degrees and nunutes by 4, the product will be their difference 
in time^ in minutes and seconds. 

60. What is the d^lferencein time between two places, whose 
^fference in longitude is 2^ 4^ ? wS. 2^ 4' X 4 = 8 minutes and 
16 aecondsy the cufierence in time. 

61. What is the difference in time between two places, whose 
difference in longitude is 5o lO' ? w^. 20 m. 40 sec. What, 
when the difference of longitude is 8^ ? A,2Q m. Is lO^ ? 
w9. 40 m. Isl5o? j9. 60 m. :=:1 hour. Jg 150 15' ? v9. 1 h. 1 m. 

Q. The mtm travelefrom taet to weett which piace, tAm, «ttt have the ear- 
lieet time ? A. The one most easterly. 

62. There are two places, the one situated in 10^ £. lon^tude, 
and the other in 4^ £. longitude ; what is the difference m time 
between these two places ? When it is 24 minutes past 6 
o'clock in tb? former, what hour is it in the latter ? A. 94 min- 
tUttf differente in time ; then. lOo hnng the most easterly placet it is there 04 
minntes earlier than at 4q; that is, whenitis^ miMttespast 6at lOo.a m only 
6 «« 40. . 




past 

64. " I xiecoUect of reading a story once of a gentleman goin^ 
to a foreign country, who had a fancy to look at a bright star 
every evening, at the same moment, with a certain lady whom 
he left behind, and they agreed to look at it at 9 o'clock *," but, 
it seems that, when the gentleman was in a different longitude, 
the time would, of course, be different ; as, for instance, when 
he was in longitude differing 30^ W. &om where the lady was^ 
she most probab];^ had retired to rest, and was, perhaps, asleep, 
while he was gazing at the star. Can vou tell me what o'clock 
it was, then, where she was? When he was 60® of W. longi- 
tude from her, what hour ofthe night was it at th% place where 
the lady resided f 

Exercises for the Slate. 

1. Write down three millions, three hundred and three thoo- 
sand, three hundred and three. 

2. What is the difference between 50 eagles and 4599 dimes .* 
A $40,10. 
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• 

3. What number is that, which, being diyided by 65, the 
quotient will be 42 ? A, 2730. 

4. A captain, 2 lieutenants, and 30 seamen, take a prize 
worth $7002, which they divide into 100 shares, of which the 
captain take« 12, the two lieutenants each 5, and the remainder 
is to be divided equally among the sailors ; how much will each 
man receive ? Ji. Captain's sbaro, ^^0,24, each lieutenant's, 
$35040, and each seaman's, $182,052. 

5. Brln^ $400 into crowns, at 6 9. 8 d, each. A. 360 crowns. 

6. Washington was born A. D. 1732; how many years old 
would he have been, had he lived untU the end of the year 
I ^7 ? and how many seconds old, sdlowing the year to con- 
tain 3G54 davs } A. 95 years, 2997972000 seconds. 

7. The wheels of a cart are 5 feet in circumference, and 
that of a wheelbarrow 27 inches ; how many more times will 
the latter turn round than the former, in ffoing rqund the earth ? 
How many more times in ^oing throu^ the earth, allowing 
the diameter to be \ of the circumference ? A, 3229^480 times 
round the earth, 10764160 times through it. 

8. How many minutes is it from the commencement of the 
Christian era to the end of the year 1827 ? A, 960928920. 

9. Jacob, by contract, was to serve Laban for his two daugh- 
ters 14 years *, when he had accomplished 10 years, 10 mo., 10 
weeks, 10 days, 10 hours, 10 minutes, how many minutes had 
h^ then to serve ? A. 1416350. 

10. Reduce ^^ to its lowest terms. A. ^« 

11. What is the value off of a cwt.? ^. 1 qr. 20 lbs. 

j^ 12. What is the amount of ,5 ,05 ,005 ,555 ^8765 and 8567 ? 
•r A, 8568,29765 

13. Divide^ by A- A, fh* 

14 From 17f take ^ of f of 14^. J. 12^. 

15. Reduce Mp- to a mixed number. A, 45-JJ-. 

16. What is the value cf ,425 of a pound ? A. 8 s. 6 d. 

17. Reduce 14 s. 6 d. 3 qrs. to the decimal of a pound. 

A. ,7281+. 

18. From ,1 of a pound, take ,0678 of a pound. A. ,0322. 

19. If you give $60 for 25 yards of cloth, what will 1 yar^ 
cost ? A. $2,40. 

20. A merchant sold 8 bales of linen, 6 of which contained 
15 pieces each, and in each piece w^re 40 yards > the other 2 
bales contained 12 pieces each, and in each piece were 27 yards , 
what did the whole amount to, at $1^ per yard.' A. $^10. 

it&. A man, dying, left $10024 to his wife and 2 sons, to be 

divided as follows : to his wife |, to his eldeist son f of the re- 
mainder, and to his youngest son the rest : what is the «hare 
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of each? A $3759 /o Ats wt/e $2506 <a At« eUe«« Mil, ^753 

to his youngest 

28 A farmer sold a grocer 20 bushels of rye, at $,75 per 
bushel ; 200 lbs. of cheese, at 10 cents per lb.; in exchange for 
which he received 20 gallons of molasbes, at 22 cents per gal- 
lon, and the balance in money ; how much money did he re 
ceive => A. $30,60. ' 

23. A has 150 yards of linen, at 25 cents per yard, which he 
wishes to ejcchange with B for muslin at 50 cents peryard ; 
how much mUslin must A receive ? A. 75 yds. 

24. A gave B 500 yards of broadcloth, at $2,50 per yard, for 
600 umbrellas ; what were the umbrellas apiece ? A. $2,0834-. 

25. A farmer sold a grocer 20 bbls. of apples, each barrel con- 
taining 3 bushsls, at 40 cents per bushel; (24) 30 bushels of 
corn, at 90 cents per bushel ; (27) 500 lbs. of cheese, at 8 cents 
per pound ; (40) 200 lbs. of butter, at 17 cents per pound ; 
(34) 75 bushels of turnips, at 19 cents per bushel ; (1425) 4(0 
busJiels of barley, at $1 ^ per bushel ; (50) 25 bushels of rye at 
95 cents per bushel ; (2375) and, in exchange, the farmer has 
receive'! 2 bbls. of cider brandy, at 42 cents per gallon , (264G) 

4 bbls. of flour, at l-^S^ per barrel ; (35) GO gallons of molasses, ^ 
at J>4 cents per gallon ; (2040) 40 gallons of wine, at $1,50 per 
gjallon ; (60) 10 lbs. of tea, at 73 cents per pound ; (730) ^'49 
in cash ; and he agrees to take up wha.. is still due him in rioe 
at 7 cents per pound ; how many pounds of rice must tho g^o 
cer give the farrier to balance the account ? 

j^. 340 lbs. 9 oz. 2 J dr 

26. What'q^antity of c4dbr, at $1,20 per barrel, will buy 2^ 
barrels of rum, at $2 per gallon .'' A. 105 bbls. ^^ 
• 27. A man exchanged 40 bushels of salt, at $1,50 per bushdip 
for 200 bushels of oats, at 25 centsiper bujihel ; how much W|ft« 
the balance in his favour .'* A. $W. < ' 

28. A sold B 10 cwt. of sugar,' at 8^ cents per pound ; (14784) 
20 Ms of flpiur, at $11^ per barrel; (225) .1/ chests of tea, 
each containing' Scvv.t., at 53 cents per pound ; (807296) 30 
tierces of rice, ax $36 per tierce ; (1080) for which B gave up 
A his n*te-!Qf ^300, that had been on interest 6 yrs. 7 mo. 15 davs ; 
(559) in addition to which B gave A 700 dozen of wax candles, 
at $1,14 per dozen ; (798) and fbr the balance A consents to 
take B*8 note, payable in 2^^ years, without interest ; but B, un 
expectedly receiving some money, wishes to advance the cash^ 
instead of giving bis note; what sum of ready rnoney ought 
B to pay A, discounting at 5^ per cent..' A. $718l,^C2-j-. 

29. A had 200 bbls.' of flour, M $10,50 per bbl., for which B 
gave him $1090 in money, and the rest in molasses, at 20 cents 
per gallon ; how many hogsheads of molasses did he receire ^ 

A. eO l&d9. 10 galsL 
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' -30. A baa linen cloth, worth $^ per yard, but, in baftering, 
he will receive $,30 ; B has broadcloth, worth $4,60 per yard, 
ready money : at what price ought B to rate his broadcjoth, to 
be in proportion with A's bartering price ? 

$,20 : $4,G0 : : $,30 : $(5,90,. ^/w. 
Or^ mtdt^ly $,30 by the ratio of 20 to $4,60, that is, Zl j thusy 2S X ^^== 
$6,90 'f far, ^,€0 being 23 times aa itwck <» 20, tt is plain that ^ times $,3&y 
jfl'« gartering price, vnUgvoe B*8 bartering price, A» $6,90. 

31. 4||merchant, in bartering with a farmer for wood at $5 
per cor7, rated his molasses at 25 dollars per hhd., which was 
worth no more than $20; what price ought the farmer to have 
asked for his wood to he equal to the merchant's bartering 
price =» A, $6,25. 

. The last ten examples are proper questions in a rule usually 
called Barter. • 

32. What number ia that, which, being multiplied by 15, will 

mako i ? A. -j^. 

33. What number is that, which, being divided by 15, wilt 

make -^ ? A. ^. 

34. What decimal is that,, which, being multiplied by ,625, 
.will malie ,25 ^ A. ,4. 

35. At $,75 per bushel, how much rye can be bought for 
$150.' (200) For $600.? (800) Foe $75.? (100) .5. 1100 bushels 

36. (80a + 12 -:|- 88) -;- (50-5) = how many ? A. 20. 
m. i^ + X^) -s- (3,55,-55) = how many .? ^. 2^. 

38. Two persons depart from one place at the same time ; 
the one travels 35, and the other 40 miles a day ; how far are 
they distant at the end of 10 days, if they both travel the same 

^d } and how far, if they travel contrary directions I A. 50,. 

d 750 miles. . ^ . 

39 Two men, A and B, tr4^ed in company ; A put in $700 
for 8 months, and B $1280 for 10 months; they gained $500 : 
what was the share ofeach ? A. A's share, $152,17^ ; B's share,, 
$347,826+. 

40. How many cord-feetpf wood are contained in a load 8. feet 

long, 4 ft. 6^ wide, and 5 fl, 3' high? A.ll^ ft. or 11 ft. O' p'f . 

41. Wliat is the dif&Jonce in time between two places, wWs&' 
difference of longitude is 40^.? (2,40) 50®? (3,20) m^ i (4) 
A. 10 h. 

42. What time is it in 15° W. longitude, when it is G o'clock 
In W* E. longitude .? A', 4 o'clock. 

43. If a cow yield 16 qtS. of milk in 'a day for 240 days; and 
80 qts. make 1 pound of butter, or 10 pounds of cheese^ how 
much more profitable is the mai^ng of cheese than butter, the 
price of butter being 25 ots, per pound, and that of cheese 84 
cttf. per tiound ? A. $110,40. 

20 



flS 



44. If & fisid will fead 10 cowi tboi wmki, hov hag will It 

feBd40cow«? J. 1 week. 

45. A inui boavht a cuk of wine, coDUining 1S6 ^ons, 
for (315, uid lold It at the nOa of $2,75 per g^on ; how mauh 
WM Ilia whole (run P how much per gaUoal and how much 
per eeat. ? .D. Bii whole gun, 33I,S0 ; pel gdloD, $,35 ; th«n, 

e,_oip.,...,. 

46. The rent of & certain farm is $500 ; the tenant ei^loja 2 
men ; to each he paji $llj a month for H months ; (164) aba a 
boy bf the yev, who ia to have 2 luita of cIotheB, each worth 
$»,T3(1750), besides hia board, while attending ■chao],3monthi, 
or 12 weokt of the year, which is worth $,»3 per week (1116) i in 
the couraB of the year, the tenant loaea^Ogood menAo aheeT", 
Talued at $5 per head (300) ; the ekini brought him tl<l^ 
apieca (45) ; the other eipenaeB of the year are calculated to 
averone about ^,39 (14235) p«r day ; the salei of the farm are 



3) Tunipi tO,4I . . biulHl (SeO) 

711 Winter Appin, . . $0.48 (33(R) 

111 FIcii 8t>a), S1,7S him 

401) pooiai. . . HaimWin),. . . $0,13 . . pousd (Itt) ,-, 
undSOcalvea, nt $Ji per head (00) ; lie entries 70 barreli of a' 
ilfir to lliB distillery, for one half of which he ia to receive 1 nt 
■ ■r E I li or -brandy for 4 qts. of cider, the rest brin^ him fLlS 
riT IjarrnI (;l!J!i5) ; how mnoli cider-bmndy will he roceire ? and 
ii.)w inunli will ho clear, after deducting ali the eipsniea of 
iManiiTJii^ the farm, includinir the rent and Iocs, from the total 
amount i^rsoleB? Jl.$iX3S^; 11094 qta. dder-brandj;. 

47. ^^'lllt diSBrenee is there batwecn the compound intereel 
nrSldOOSI for Syeara, and the simple intereat of^the same ton 
(ijt llie F.ifip lime ? .1. gl 13S.J8. 

•IN, Wliiit is the difFerenoe between the oomponnd inteter 
of^Wil f„r4yeara,and the discount of the eame lum fin tlu 
Kuiie limB ? A $34.46,1. 

49. Wliat ia the differcncB between the imouDt of CI800, 1 
compound Inforeat, for 3 years, and the preaent worth of thi 
■uno sum. fur tlie riaiiie time ! A. $Gie,105. 

50. If 130 enlloDS of water, in One boor, foU iBl« K ctriBn 
oontuniiij^ GOO gallons, and, by one pipt ji th« cutatn, 36 gal 
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Ions ran out, and, by another pipe, 65 gallons ran out, in what 
time will the cistern be filled ? A. 30 notirs. \ 

51. A certain clerk, in a country store, purchacied the whole 
•lock in trade, the quantity and price being as follows :— 
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3 bbls of SuBar, each 118 lbs. at 

4 canisters of Tea, 

10 ban of Cofibe, each fiO lbs. . . 
10 bbfs. of Pork, oacii 900 lbs. . . 
13 bbls. of Beef, each SOO lbs. . . 
40 Hams, 36 lbs. each, ...... 

900 lbs. of Tallow, 

3' hhds. of Rum, 

1 hhd. of Molasses, 

1 bbl. of Brandy, lacking 5 gals., 

9 bbls. of Brandy, 

1 pipe ofWine, lacking 15 fals.,. 

do. . . do 

bbls. of Gin, 

I bbl. of Vinegar, 

40 empty Barren, 

83 empty Hossheads, 

9 • pieces of Calico, 14 yds. each, . 

1 piece of Silk, .28 

Cotton, lU 

Cotton Plaid, 19 . . . 

Linen, 10 

Broadclotli, 27 ... . 
iio* • • • Mjy • • • • 



t0,06|perlb. 



9 

4 



apiece, 



1 
1 
1 
1 
1 
1 



blue 
mixed do. 



I . xu . • « « 

1 Satin, • . . 53 . • • . 

1 Vesting, 4 patterns . 

4 HaU, 

6 pair of Shoes, 

1 dozen pair of Children's Shoes, 
14 Whips, 

14 Heos, 

1$ Ales, 

15 Axe-helvos, \ 

t7 wooden Pails, 

45 Tubs, 

10 Kettles, 

9 dozen of Knives, . 



1 
9 

4 
9 
4 
9 
1 
9 
1 



bladder of Snuff, 4 lbs.. 
Self-sharpening PhMiglu, 

Rakes, 

Hymn^Booksj 

Feny'e Spelhng-Books, . 
Dwight's Geographies, . 
Morse*s Geography, . . . 

Great Coats, 

Vest 



$5,00 . . canister 

$0,35 . . lb. , , 

$0,0o «..••« 

$0,07 

$0,13 

$0,10 

$0,96 per gallon, 

$0,94 

$1,12 

$1,16 

$0,85 

$1,00 

$0,60 

$0,25 
$0,75 
$1,19 

$0,39 per yard, 

$0,89 

$0,14 

$0,19 

$0,46 

$1,1? 

$3,75 

$1,10 

$0,80 
$9,17 
$1,80 

tO,99 

1,14 apiece, 

$0,83 

$1,17 

$0,07 .... 

$0,93 .... 

$0,46 

$9,95 

$9,17 

$0^ 

$0y38 apioee, 

$9,16 . . • . 

$0,16 •.••..- , 

$1,90 (i 



per pattern, 
apiece, 
a pair, . 



(S91S5 

. (20' 
. . (70 

. iym 

. (183 
(18720 
. . (20 
, (3276 
. (1512; 
. (2968 
, (7308 
. (9435 
. (258) 
. (7560 
. (5906 
. (30 
. (7066 
, (616; 
. (9499 
. (161 
, (228 
. (460 
. (3213) 
. (5625) ' 

(46375) 

(320) 

(868) 
(1060) 

(964) 
(i596r 
(1162) 
(1404) 

(105) 

(621) 



per lb. 
eacn, . 



Amount of stocky $1671 -|-. 

By ftgreementi 15 per cent, was to be deducted firom the 
amount of stock, • For the aboye goods, the clerk has paid as 



ARITHMETIC. 



follows : hiB serrices for the two last years, at $96 pci^month ; 
turned in a note on James Spencer, of 500 dollars, with 5 years' 
eoinpfoiind interest due on it ; ((>C9112) and, for the balance, ho 
was to give his note, payable in 6 years from the date of the 
transaction, without interest : now the question is, what sum 
of ready money will discharge said note ? A. {^93,557. 

After the clerk had purchased the above stock, and settled 
for the same, he commenced business for himself The rent 
of his store costs him $2fJ a year ; his clerk-hire $27,814 
precisely ; in acl4itlon to which is the interest of his capital} 
$1420,3o, (that is, the iaterest of the amouot of stock, after the 
15 per cent, is deducted, $85221). He next considered what 
price he must put on -each article, to make a certain per cent 
He recollected that the ^oods were already rated in the inven- 
tory at 15 per cent, more than their actual cost. Now, said ue 
if I can make 5 per cent, in advance on their present valua- 
tion, clear of all expenses, I shall be satisfied. The question 
then, is, at what price he must mark each article, commenc- 
ing with the firi^ on the inventory, so as to clear the 5 per 
eent. 

The pupil will find, by calculation, that tbe ex[«nses amonnt to 10 per 
?.ont. on the actual costof a41 the articles ; this, added to tlie 5per cent., makea 
1.^ per Ciitii. advance ; tliat is, each article must be marked 15 per cent, higher 
^hati its present valuation in the inventory. The answer to each follows in 
tlie same order as the articles stand in the above inventory, commeno(nj 
with the 3 bbls. of sugar, and finding the selling price of each per lb. &o 

JVo£e. In marking goods, it is customary to neglect the mills, if undwr 5, 
if exactly 5, add |^ of a «ent, and if over 5, add 1 cunt to the cents. 



Tea, , . 

Coffee, : 

Pork, . . 

Beef, . .. 

Hatns, . . 

Tallow, . 

Jlum, . . 

Mithissta, 

Brandy, . 

Brandy, . 

nine, . . 

IVaie, . . 

■Om, . . . 

Finegar, 

Barrels, . 



ct 



. (7) per lb. 
(575)' can, 
(40) per lb. 
-. (0) . . . . 



gal. 



each. 



Hhds. . at (129) each. 
Calico, . . (25) pr. yd. 
Silk, .... (102) . . . . 
CoUon, . . (16 
Cotton Plaid, (a2i 
Linen, . . . (53] 
Broadcloth, (137' 
Blue do. . (431 
Mixed do. (126^ 

(101) . . . . 
(92) palt. 
(24d^) each. 
(2d7) o jotr. 
(25) . . . 
(131) each. 
(95) . . . . 



Satin, 
Veetinga, 
Hats, . . 
Shoes, . . 
Shoes, . . 
Whips, . 
Hoes, * * 



Axes, at (134^) caeJk. 
Axe-helveSf (8) . . • 
Pails, . . . (26) .... 
TvJfS, . . . (53) . . . 
KetUes, . . (339) . . . 
Knives, . . (19A} . . . 
SnMff, . . . (4J) periy 
Plmighs, (403^) each. 
Rakes, . . (25) .... 
Hyr»n-Booka,{M) . . . 
&peUing'B. . (21) .... 
Geographies, (18) . 
Geography, (138) 
G7'eat Coat, (230) 
Vest, 

Ana. 



(57iV 

$4p5: 



52. Bought 42 gallons of runt' for $37,80; how much watei 
must be mixed with it,-lhat it may be afforded for $,80 poi 
•gallon ^ 

$,80 : $37,80 : : I gal. -. Abigails.,- then,4rH=z4Si-^5\ffalia., Ana, 

53. A thief, having 30 miles the start of an officer, makes off 
at the rate of 8 miles an hour j the officer presses on aft«r him 

'the rate of 10 miles an hour : how much does b0 gain on tho 




QU£SfI0N9l tm 

Uiief in ooft hoar ? bow long* Mbn Iw will overtake the thief? 
f . 2 miles ; 15 hours. 

54. A person^ looking at his watcl^ was asked what o'clock 

it was ; he replied jt was between % aiigo ; bat, a more particiv 

lar answer beinff requested, be said the hoar and minute hands 

were then ex»ftly together. What was the time ? in i how tA« 
mimiU hand passe* over iS spaces j tohile the hoiar haiidpasses over only 1 space . 
thai isy ike ifttitKttf hand gam* upon the hour hand 11 spatilis in 1 hour ; amse- 
-^lunCiy, a miwt gain IS^foee* before both mil be together, 60 m. -f- 11 ss- 

6 A m., gain in 1 hour f then^ SJLm. X ^ hoar* b= SX-J^m, past A e^cloekt An*. 

•Or^ tha r a tio b e ia g ^rfam jtowr, heneey 4 howr* X -A- = Sl-^MmitfM fMC 
4, Ano,f et» h^ore. 

55. At 12 o'cloek the hour and minute hands of a clock are 



izaetly together ; when will they be together^ain ? 

1 h.^ m, 
56. If 10 Inen can perform a piece of work in 9o dajTs^ how 



Ana. 1 h^m. 27^ 



sec. 



many men will ao^omplish another piece of work, Ibur times as 
laura, in a fifth part of the time } A, 200. 

57. A can do a piece of work in 8 days, gnd B in 12 ; in what 
time would both nnish it by working together .' 

M!l!!!i^|* + T^"=A- Th*n,^iltxl'.4^,An*. 

58. What number is that, from which, if you take |, the re- 
mainder will be 4 ? f + 1 =s -J^, Arts. 

59. What number is that, from which, if you take |, the re- 
mainder will be i ? Ans. f-* 

60. What number is that, from which, if you take i of { of 2}, 

the remainder will be | ? Ans. f -| :s 1-^. 

61. What number is that, which, being divided by }, the 
quotient will be f.^ A, i^* 

62. What number is that, which, being multiplied by ^, the 

product will ]^ 3| ? ^. 3ff • ^ 

63. What number is that^ from which, if yon take } of itself, 
the remainder wUl he 12 ? . 

I, 0r^, I, sss J, remmndflr. 7%«i», tft«rem4Miutar Id, Mn^ 4X13^=48 

^bku greater tium tA« remainder }, the number HeeJf vUl be 48 timea greater 

.OmI. a, 48. < 

64. What number is that, to which, if you add i of | of itself, 
the sum will be 39? 

to Vu whole number 4 ^ -^ of it be addedf the aam wiU be ^^ % eonMfiiiittJjf 

99i»-|2 ofthemanber. Ant, 30. 
!• 20* 



ABrmmAna ^ 

65. What number is that, to tirhh:h.if yon add i of itielf, the' 

wftn will be 18 ? ji.V2. 

66. A bwus J of a ^09^, B !« P ii and D the remainder ; 
D's part is ^100 : can jjbil tell me how mahij^ dollars is each 
man 8 j^rt, and what paft of the vessel D owns'L^ 

J3ni^ A's part, $100 ; B's, f200 ; C's, $400 ; ancTD's part is ^ 

67. There is a ||eamj.-fV «f which is in the ground, -^ in the 
water, and the rest, being 2 feet, out of water ; How long is 
the beam ? ^. 16 fegt. - ' -^ 

6^. The third part of an army was killed, the fourth part 
taken prisoners j vtd 1000 fled j how many were' in this army ? 
how many killed'?, how many taken captives ? . 

i -f i = tV> o^he whole army ; ikvn, as -fy more pUtkes^y 

or die totufUMf^if -^ =1000; andif-fyh^^^ftiipwfnuehis 

•Jf , or t As tDfwle f Ans, 2400, the wkoU arm^^MUllBd, OOOt 
captives, ' ♦ '. 

69. Suppose ttiat there is a mast erected, to that ^.of itr 

lenjgth stands in the ground, 12 feet in the water, and ^ of it» 

iongth in the air, or above water ; I demand the whole length. 

^Reducing the fractions to the ItaM eonmw. denonunatorf gives JL -4> -^k 

^^;tli0rrfore^feet==:^. ^.216 feet. • . 

70. In an orchard of l§puit'trees, J of them bear apples, i pears. 

J plums, 40 of them peachftsi, and 10 cherries ; how many tre^e. 

4oo3 the orciiard contain ? -A = 50 + 10. Arts.. 600. 

•71. A man spent one third of his life in^England, one foiirti 
m Scotland, arid the remainder, which was 20 years, in the 
United States ; to what affe did he live ? A. 48 years. 

72. The number of scholars in a certain school is as follows . 
J of the pupils study geography, J grammar, ji arithmetic, sbjc 
lO learn to read: what number is pursuing each branch of 
jsludy ? A. 30 in geography, 80 in gramipar, 120 in arithme- 
tic, and 10 ^earn to read. - 

73. The double and the half of a certain nmnbfgr, intraftjec 
by 7^ more, make 100 ; what is that number ." .¥^37. 

. 74. A man, having j>urchased a drove of cattl9, was dririi^ 
Ihcm to market, when he was met by a gentleman, who io' 
quired of him where he was going with hi.«« 100 head of cattle? 
Sir, said he, I have not near 100, but if I had as many more af 
I now hav», 4 as many more, ^jid 7 cattle and i, I shoula havf 
a himdrcd. IJow many had he ? A. 37. 

75... Five eighths of a certain number 0tceed ^ of the sami 
number by 36 j what is that number ? 

4 ^ = ^ • hence 36 is -^ of the member sorugM* A, 160*. 





^ 



f6. What-numberisthat, which, being increased by -t, i, 

an<kit of itself, the sum will be ^31 ? M9. 73^^. 

The eleven foregoing que«liohs are "Jii^all^ performed by a 
rold caHed Position^ but this method of solving them by irac 
tions is preferajile. 

77. A hare starts up 12 rods before a hunter, and scuds away 
at the rate of 10 miles an hour ; now, if the jmnter does not 
change his place, how far will the hare get from the hunger in 
45 seconds ? A. 52 rods^ 

78. If a dog, by running 16 miles, in one hour, gain on a hare 
6 ^lYiles every heur, how long will it take him to overtake her, 
provided she has 52 rods the start ? A. 97j^ seconds. 

7i). A hare starts 12 rbds before a greyhound^but is not per- 
ceived by him till she has been up 45 seconds ; mte scuds away 
at the rate of 10 miles an hour, and the dog after her at the 
rate of 16 miles an hour ; what space will the dog run before 
he overtakes the hare ? A. 138 rods, 3 yards, 2 feet. 

' tiO. A gentleman has §^ annuity of $^00 per annUna ; I wish 
to know how much he may spend daily, that, at the year's end, 
he may lay up 90 guineas, and give 2u cents per day to the poor 
of his own- neighbourhood? j9.' $4,128. 

81. What is the interest of $600 for 120 days ? (12) For 
days ? (20) For 10 years, 10 mo. and 10 days.? (391) For 
years. 5 mo.. and 5 days.'' (19550) For 6 years, 6 mo., and 
days'" (2^60) For 4 years, 4 mo. and 4 days .? (15640) 

A. Total, i^M 

81 What is the present worth of $3000, due 2iijeaFs hende^,* 
discounting at 6 per cent, per annum t A. $2608,69^i-f-. 

83. ^Suppose A owes B $1000, payable as follows ; $200 in 4 
mo., $400 in 8 mo., und the rest in 12 mo. ; what is the equated 

time for paying the whole.? A. ^ months. 

84. How many bricks, 8 inches long, 4 inches wide, and 2^ 
inches thick, will it take to build a house 84 feet long, 40 feet 
wide, 20 feet high, and the walls to be 1 foot thick ? 

The pupil will perceive that he must deduct the width of the 
wall, that is, f foot, from the length of each side, because the 
innor sides are 1 foot lesa in length thairthe outer sides. 

'A. 105408 bricks. 







^ 
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APPENDIX. 




AXiXiZOATZOir. 

IT ZiZZZUfl Alligation i« the method of mixing sevenil liniplei vi 
different qualities, ao that the compound, or composition, may be of a mean <w 
middle quality. 

^ When the quantities and prices of the several things or simples ate given, ta 
find the mean price or mixture compounded of them, Uie process is called 

AW-ZOATXON KSDZAXi. 

1. A &nner mixed together 3 bushels of rye, worth 50 cents a batbel,«4 
bushels (rf* com, worth 60 cents a bushel, and 4 bushels of oats, worth 30 ^mSm 
a bushel: what is a bushel of this mixtvM worth? 

In this example, it is plain^ that^ if the cost of the whole be divided tvUM 
whole niunber.ipf bushels, the quotient will be the price of one bushel of tbt 
mixture. 

S huJuia mt $,50 eos£ $1,00 

4 $,60 . . . $2,40 

4 $,30 . . . $1,90 , 

~ H60-f-10s=:46ete.,jfM 

10 $4,60 

Rm.£. Divids the tohole cost by the whole vumber of ^#Ae2i, 
^^c.j'thR quotient wiii be the mean price or cost of the mixture, 

3. A grocer mued 10 cwrt. of su|^r at $10 per curt., 4 cwt. at $4 per e|rt., 
and 8 cwt. at $7^ per cwt. : what is 1 cvrt. of this mixture worth ? and what i« 
5 cwt. worth ? jf . I cwt. is worth $8, and 5 cwt. is worth $40. 

3. A composition was made of 5 los. of tea, at $li per lb., 9 lbs. at $1,80 
oer lb., and 17 lbs. at $1| per lb. : what is a pound of it worth ? 

J3. $1,546.^^. 

4. If^Obusheb of wheat, at $1,35 per bushel, be mixed with 15 bushels of 
rye, at 85 cents per bushel, what wiU a bushel of this mixture be worth f 

A. $1,13&^+. 

5. If 4 lbs. of gold of 93 caraii Unebe melted with 3 lbs. 17 carats fine, rUt 
will be the fineness dl this mixture f A, 31 carats. 



AUZ^AtlON AZiTSHir ATE. 

IT ZuB!X2CZZZa Th6 process of finding the proportional quantity of 
each simple from hkving the mean price or rate, and the mean priees or rates 
of the several simples given, is eallea Alligation Alternate ,- consequently, it ia 
the reverse ofAlUgation MediiU,Knd may be proved by it. 

1. A farmer has oats, worth 35 cents a bushel, which he vvishes to mix with 
com, worth 50 cents per bushel, so that tlie mixture may ba worth 30 cents per 
bashel ; wiiat proportions or quantities of each must he take ? 

In this example, it is plain, Ihat. if the price of the com had been 35 cents, 

>t is, had it exceeded the price or the mixture, (30 cents,) jut aa rooch ai il 



OPERATION. 

cU, IntshdB. 



ALLIGATION ALTERNATE. 52? 

HkIIb tliort) he mnst have takbn equal quantttiei of each sort ; but, since (m 
iifforenoe -between the price of the corn aiid the mixture price is 4 times a« 
inuci]|a^ the difference between tbo price of the oats and the mixture price) 
eoiiseauMiUyf 4 times as much oats as corn must be taken, that is, 4 to 1, or 4 
bushMCi*un)'ats to 1 of corn £ut since we determine this proportion by the dif 
ferciioeM, hence these differences will represent the same proportion. 
Theifi are iS) and 5, th&t is^ 30 bushels of oats to 5 of corn, which are the 

Siuaiititius or proportions required, [n determining^ these differences, it will be 
ouiid Qonveuient to write them down in the fbllowmg manner : ' 

^ , It will be recollected, that the difTcrenee be 

PIQPER ATION . tween 50 and 30 is 90, that is, 20 bushels of oats, 

v^ .... i^^t^i. wiiich must, of course, stand at the right of the 

25, the price of the oats, or. In other words, opiM>- 
site the price that is connected or hnked with the 
50 ; likewise the difference between 25 and 30 = 
5, that is, 5 bushels of corn, opposite the 50, (the price of the corn.) 

T'he answer, then, is 20 bushels of oats to 5 bushels of corn, or in that pro- 
portion. 

liy this mode of operation, it will be perceived, that there is precisely as 
ratv^ii gained by odc quantity as there is lost by another, and, therefbro, the 
gain or loss on the whole is equaL 

The same will be true of any two ingredients mixed together in the samo 
>vBy. In like manner the ,)roportional quantities of any number of simples 
may be determined } for, if a less be linked with a greater than the mean price, 
there will be an equal balance of loss and gain between every two, consequent- 
ly an equal balance on the whole. 

It is obvious, that this principle of operation will allow a great variety of 
answers, for, having found one answer, we may find as many more as we please, 
by only multiplyiifg or dividing each of the quantities found bv 2^ or 3, or 4, 
&c. 'f for, if 2 quantities of 2 simples make a balance of loss ana gain, as it re- 
spect* the mean price, so will also the double or treble, the ^, or } part, or aay 
other ratio of these quantities, and so on to any extent whatever. 

Paoor. We will now ascertain the correctness of the foregoing operatioa 
by the laat rule, thus t 

90 kusheU of oatSy at 25 cmU per Aiu&eZ, ss $5,00 
5 contj at 50 ,=^2,50 

25 25)7,50(30 

75 

jSns. 30 cts., the price of the mixture*. 



Hence we djBPive the following 

RULE. 

I. Reduce the several prices to the same denomination. 

n. Connect, by a line, each price that is less than the mean 
ratCf with one or m$re that is greater^ and each price greater 
than the rHean rate with one or more that is less. 

IIL Place the difference between the moan rate and that qf 
each of the simples opposite the price with which they are con- 
neeted. 

IV. TA«w, if only one difference stands against any price, it 
expresses the quantity of tliat price ; but if &eTB be ttvraJL^ Ihti^ 
mtm wiU txvress tKt quantity. 
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ARITHMETIC. 



8. A BWirfHiDt baf Mveral lorts of tea, lome at 10 s., aoms a^ II •., tome at 
13 8., and aone at 34 1. per lb. ; what proportions of each must be taken tm 
make a composition worth 12 s. per lb. ? 

OPERATIONS 
s. 

OR, 



12 



s. 

rio 
in 



naZJ 

114 



lbs, 
—21 
— 1 
— 1 
—2 



* Ans, 




>Jins. 



X How much wine, at 5 s. per gallon, and 3 s. per gallon, mnst be mizM 
together, that the compound may bo worth 4 s. iier gallon ? 
^ j1. An equal quantity of each sort 

4. How much corn, at 43 cents, 60 cents, 67 cents, and 78^cents, per biiMhef, 
must be mixed together, that the compound may be worth 64 cents per buslieli 
Ji. 14 bushels at 4Sl cents, 3 bushels at 60 cents, 4 bushels at 67 eeats, ami 91 
bushels at 78 cents. 

5. A grocer would mix diflferent quantities of sugar j viz. one at 90, one il 
S3, and one at 26 cents per lb. ; what Quantity of each sort must be taken l| 
make a mixture worth ^ cents per lb. / 

•• ^. 5 at 20 cents, 2 at 23 cents, and 3 at 26 cent* 

6. A jeweller wishes to procure gold of 20 carats fine, from gold of 16, J9,S1, 
and 34 carats fine j what quantity of each must he take ? 

.^. 4 at 16, 1 at 19, 1 at 31, and 4 at SM. 

We have seen that we can take 3 times, 4 times, |, ^, or any proportitin of 

each quantity, tu form a mixture. Hence, when the quantity of one simple l» 

Siven, to find the proportional quantities of any compound whatever, after 
aving found the pro|iortional quantities by the last rule, we have the lolluw* 
ins 

RULE. 

^s the PRt>PORTiONAL (QUANTITY pf tkot pricc whost quantity 
^ is given : is to each proportional quantity : : so is.the given 
QUANTITY : to the quantities or proportions of the compound 
required. 

1. A grocer wishes to mix 1 gallon of brandy, worth 15 s. per gallon, with 
rum, worth 8 s., so that tiie mixture may be worth 10 s. per gallon 3 how much 
rum must be taken ? 

• By the last niie, the differences Qj:e 5 to 2; that is, the proportions are 3 of 

ibrandy to 5 of rum } hence he must take 2|^ gallons of rmn for every gallon of 
tMrandv. A, 24 gallons. 

2. A ocrson wishes to mix 10 bushels of vheat, at 70 cents per bushel, with 
tye at 48 cen'.i4, corn at 36 cents, and barley at 30 cents per bushel, so that a 
bushel of this mixture may be worth 38 cents ; what quantity of each must fa« 
taken? 

We find by th^ last rule, that the proportions are 8, 2, 10, and 32. 
Then, asS : 2 : : 10 : 2i bushels of rye. . 1 

' 8 : 10 ; : 10 : iS^ bushes of com, >J3*s, 
8 :. 33 : : 10 : 40 bushsls ofkarlejf. > 

3. How much water must be mixed with 100 gallons of rum, worth SO eeata. 
per gallon, tn reduce it to '75 cents per gallon ? j9. 20 gallons. 

4. A grocer mixes teas n$> $1,20, $1, and 60 cents, with 20 lbs. at 40 cents 
per lb. ; how much of each sort must he take to make the composition worlk 
Bo cents per lb. ? A, 20 at $1,30, 10 at $1, and 10 at 60 cents. 

5. A grocer has currants at 4 cents, 6 cents, 9 cents, and 11 oents per lb. ; 
and he wishes to make a mixture of 340 lbs., worth 8 cents per lb. ; how many 

— >- currants ofeach'kind must he take? *- ^^^ • " •" 



'onaJ 



Its of each' kind must he take ? In tkis example we can find the proper- 
quantities by linking, as before } then it is plaio thai their •am wia U 



INVOLUTION. 931 

in tk« Hum pfopo rt km to nnj put of their man, at the whole eorapovod i» 
to wxif mM of the compound, which exactly aceordi with the piineiplo of 
Fellowihip. 
Henoe we have the following 

RULE. 

As the snm of the proportioit At qvAnntiitB found hy Unhnr 
as before : is to sacb PROPORTioit al i^UANTiTr : : so is 3ie 
WHOLE i^DAHTiTT OT compound required : to the rxqvirsd 
^VANTiTY of each. 

We will now apply thif rale Id peifotming the laet question. 

10 : 3 1 1 94U ; 78 U«., at 4 eenit/ 
10 : 1 X 1 940 : 94 <le., 4rt 6 emte^ 
10 : 9i : 940 : 48l»e., «l9uiM». 
10 s 4 1 1 940 ; 06i*« » «lllo«irt«.. 
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' Jins 



1. A grocer, hating eugara al 8 cent*, IS ceou, and 16 oente per pound 
wiehM to make a oompoeition of 190 lbs., worth 13 eaute per poandi witboa 
gain or leas ; what quantity of each must be taken T 

j«. 30 lbs. at 8, 30 Ibe at 19, am: «30 Jbf at lA 

9. How much' water, at per gallon, must be mixed with whie. at 80 centa 
per galioo, so as to fill a vessel of 00 gallons, which may be oAred at SO eeata 

per gallon ? Jt. 56^ gallons of wine, and 33|- gallDns of water 

r much gold, 
coi^position 



3 How much gold, of 15, 17, 18, and 22 carats fine, must be mixed together, 
to form a composition of 40 ounces of 90 carats fine ? 



jS. 5 ox. of 15, of 17, of 18, and S5 OS. otftk 



XNVOXitJTXON. 

^ TiXXariV. Q. How much does 9, molUplied into itMilf, of by 9, 
Make? . 

Q. How mnckiMes 9, multiplied into itself, or by 2, and that product by 9, 
nake? 

Q When a number is multiplied into itself once at more, in ih^ manner, 
what is the proeess called 2 jS. InvolutUm. or the Raismg ^ Power*. 

Q. What is the number, before it is mulflplied into itself, called ? jf . The 
first power, or root. 

Q. What are the several products called ? jS. Powers. 

Q. In multiplvinff 6 by 6, that H, 6 into itself, making 36, we nee 6 twiee: 
what, then, is 36 called r jS. Theeecond power, or square of 6. 

Q. What is the 9d power or s()uare of 8 ? 10 S 19? Jl. 64, 100, 144. 

Q* In multiplying 3 by 3, making 9^nd the 9 also by 3, making 27, we use 
the three 3 times ; what, theo,«s the 27 called ? Jl. The 3d power, or cube of 3. 

Q. What is the 3d power of 2 ? 3 .' 4 ? j9. 8. 27, 64. 

Q. What is tlie figure, or nomber, called which denotes the power, as, 3d 
powerjSU power, &c. ? ,A. The index or exponent. 

Q. When it is required, for instance, to nod tha^ imwer of 3, what is the 
Index, and what is the power ? Jl. 3ia the indexy^tm power. 

Q. This index is sometimes written over the notncrto be multiplied*, thu^, 

f't what, then, is the power denoted by 9^? ili 2 X ^ X S X 9= ^S* 

Q. When a figure has a small one at the right of it, thus, 6 , what doef i^ 
r lean? .ftf. The 5Ui power of 8»<ir that €muj|l be raised to the othpowtr* 
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1. How moeh ii 15^, or the iqiiare of IS ? Ji» 144 
3 How moch is 4 , or the square of 4? A 16 
3 How much is lo' , or the square of 10 ' jf . 100. 

4. Bow much is 4', or the cube of 4 ? j8. 64. 

5. How much is 1^, or the 4th power of 1 ? A, 1. « 

6. What is the biqnadrate or 4th power of 3 ? A, 81 

7. What is the square of j.? ^? A. ^^ ^, 

8. What is the cube of ^?^? ^? A. ^^ JL^ J^ 

9. Wh*r is the square of ,5? 1,2? ^. j25 ; 1 ,44. 

'i. Involre 9 to the 9d power *, S to the 3d p« srer. jf . 4, 8 

11 Involve ^ to theSd power ; ^ to the dd >ower. jf. ^, y^ 

12 Involve |- to the 2d power. A -l^ :ir 4 . 

13 Involve ^ to the 2d power. A. |-. 

14, What is i|' , or the square of ^? A, 4^» 
35. What is the value of -^^? A. ^, 
16. What is the value of J*? A. JL. 

Exercises f&r the Slate. 

1 What is the square of 900? .^.810000. 
9. What is the cube of 211 ? A, 9393931. 

3. What is the biquadrate or 4th power of 80 ? A» 40960000. 

4. What is the sursulid or the 5th power of 7 ? wS. 16607. 

S^volve ^, I, ^, each to the 3* power. A ^J^, ^^^ 

■ 6. What is the square of 51' £ 3 0^. 
7'. What is the square of \h\ ? A. 2^.^ 

S What is the ^alne of 8^^ ? A. 3S768. 

9. What is the value of 10^ ? jf . 10000 

10. What is the value of 6^ ? A^ 1296. 
11« What is the cube of 25? .^.15625. . 



siraxiUTzoK. 

It XaZZXV* Q- What number, multiplied into itself, wIU roakeI6 ? 

that 1^. wfHit is the 6rat power or root of 16"? A. 4. 
Q. Why ? A. Beeause 4 >< 4 = 16. 
Q. What number, multipliod into itself three times, will make 27? that is^ 

wh^t is the 1st power or root of 27^ ? A, 3.. 

Q. Why? A. BeeauseZX^ X 3=25'. 

Q. What, then, is the method of finding the first powers or roots of 2d Sd^ 
Jbe. powora sailed ? .4 Bf»htti0kf or lAs Bttraetion t^ Root0. 
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Q. Sn Involntion -we were reqaired, with the first power or root being given, 
to ftfid higher powers, ae 2d, 3d, Ace. powers i but now it seems, tli&t, with 
the 3d, £l, &c. powers lieinc given, we are reqaired to find the 1st powex 
or root again ; how, then, does Involution di£for from Evolution ? ^. R ii 
Kcactlv the opposite of Involution. 

Q. How, then, may Evolution be defined ? jS. It is tke nutkoff of finding 
the root of any number. 

1. What is the sguare root of 144? .^. 152. 
Q. Why ' wfl. Because 12 X^ — 1^4. 

2. What is the cube root of 27 ? Jt. 3. 

. Q. Why? w«. Because 3X3X3 = 27. 

3. What is the biquadrate root of 81 ? JJ, 3. 

Q. Why? Ji. Bocaufle3X3X3X3=s81. ' 

We have seen, that any number may be raised to a perfect power by Involu- 
tion \ but there are many numbers of which precise roots cannot be ob- 
tained ; as, for instance, the square root of 3 cannot be exactly determined, 
there being no number, which, oy being multipli^ into itself, will make 3. B^ 
the aid of decimals, however, we can come nearer and nearer j that is, approxi- 
mate toward* the niot, to any assigned degree of exactness. Those numbers, 
whose roots cannot exactly be determined, are called Surd Roors, and those,, 
wnnse roots can exactly tie determined, are called Ratioital Roots. 
To show that the square root of a number is to be extracted, we prefix this^ 

character, V* Other roots are denoted l^ tlie same character with the index 
ofthe reqaired root placed before it. Thus V^^i?"'^^^ ^h'^^ ^'"^ square root of 
9 is to be extracted -, ' V^ signifies that the cube root of 27 is to be extracted ; 
♦V64 = the 4th root of 64. 

When we wish to express the power of several numbers that are connected 
together by these signs, -f-> — f &9*> ^ vinculum or parenthesis is used, drawn 
.')rom the top ofthe sign of the root, and ext ending to all the parts of it } thuu * 

the cube root of 30 — 3 is expressed thus, \/30— 3, &e. 
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IT XiJL&XVl. Q. Wo havo seen (V LXXXV.) that the root of any 
Dumber is its 1st power ; also that a ^uare is the Sd power : what, then, 
is to be done, in order to find the 1st power *, that is, to extract the squaro^ 
root of- any number ? 

Ji» Ria o>tUy to find that num&«r, toUckf bung multiplied ijtto itself , toill pre* 
duce the gioen number, 

Q. We have seen (IT LXXIX.) that the process of finding the contents 
of a square consists in multiplying the length of one side into itself}^ whoti, 
then, the contents of a square aro given, >w>\v can wo find the length of cudi 
side ; or, to illustrate it by an example, ir'the conten*J» of a square figure be 
ftfeet, what must be the length of each side? ./9. 3 feet. , 

Q. Why ? A. Because 3n. X 3 ft. = 9 square foct. 
. Q. What, then, is the difiTcrence in contunts between a souare^figwro whose 
sides are each 91b(et in length, and one which contains only 9 square feet ? 

9X9 = 81 — 9 = 72, ^n*. 

Q. What is the difference in contents between a square figure containing 3 
square foot, and one whose sides are each 3 feot in length ? ./9.. 6 square feiet 

Q. What is the square root of 144 ? or what is the length oi cacA side of a 
figure, which contains 144 square feat ? ./9. 12 square fieet. 

Q. Why ? A, Because 12 X MJ^* !**• 
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Q. How, then, toaj we know if the root or answer be rigbt ? jf . Jf wW 
fifing the root into Uself ; if it prodMces the gh>en nsntier, it it right, 

Q. If a square garden contains 16 square rods, how many rods aoes it oiea*- 
ure on each side ? and why ? 

jS. 4 rods. Because 4 rods X 4 '<^^=^1^*1*><^^'<^ 

1. What is the square root of 64 ? and why ? 

2. What ik the square root of 100 ? and why ? 

3. What is the square root of 48 ? and why ? ' 

4. Extract the square root of 144. 

5. Extract the square root of 36. 

6. What is the square root of 3600 f 

7. What is the square root of ^ ? jf . fi, 

8. What is the square root of 1,44 ? Jl. 1^ 

9 What is the value of VS5 ! or, what is Uw fqiiAie loot of $5 > 

10 What is the value of V>'i- JS. JL 

11 What is the square root of i? ja, |. 

12. What is the value of y^ ? •tf . f 

13. Wh^t is the square root of i of ^? w9. ■^. 

14. What is the square root of 6| ? V^l = V^ ss ^ s= 2J>, .^iis 

15. What is the value of V} of | ? jf . }. 

16. What is the square root of 30| ? 

17 What is the difference between the square root of 4 and the square of 4 f 

or, which is ilie same thing, what is the difference between V^ an<l 4* ' 

V4 =9, and A* = 16 ', Oeii, 16 — 3s 14,jfM 
m \^niat is the difTcrettce between Vd and 9^*? 
19. What is the difference between V^^ and V^ ? 

90. What is the difference between V^ ^^ i^ •' •^^ 0. 

91. There is a square room, which is calculated to aoeommodate 100 schoW 
UBj. how many can sit on one side ? 

93. If 400 boys, having collected together to perform some military evohitionB, 
should wish to march through the town in a solid phalanx, or square body, of 
how many must the first rank consist ? 

93. A general has 400 men ; how many must he place in rank and Gie to form 
them into a square ? 

_ 94. A certain square pavement contains 1600 sauare stones, all of the same 
ize } 1 demand how many are contained in one or its sides ? j9. 40. 

95. A man is desirous of making his kitclwn garden, eontaining 9| acres, or* 
400 rods, a complete square '^ what will be the length of one side f 

96. A square lot of land is to contain 99^ acres, or 3600 rods of ground ; 
but, for the sake of fruit, there is to.be a smaller square within the larger, 
which is to contain 995 rods : what is the length of each side of both squares r 

j8. 60 rods the o«tw, 15 reds the iane^ . 
« 

Exercises for the Slate, 

1. If a square fiMd contains 6400 square rods, how many rods in length dose 
It measure on each side ? A. 80 rods. 

9. How many trees in each row of a square orchard, whifsjli contains 9500 
treas ? Jt. 50 trees 

3. . A ipeneral has a brigade eonsistilig of 10 regisnents, each renment of 10 
■oiiiimnies, nnd each company of 100 men : how many must bo plftoed IB rank 
uid 6Ih, tn form them in a complete square ? A, 100 men* 

4. Wliat is the square root of 9500? A, 5Q. 

5. What is Uie Ist power of 1000000* ? A. lOOa 

6. WhatisttMvahwofVaOOOOO? A, m 
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7. Wlittisthedifbieiieeb0tw«ait]ieiqiuurerootof96a]idtbtiqiianof8B? 

A. 1980. 

8. Whmt is the dHlbiene« betwmn V^BOO ftnd 4900* ? A. MMWOaO. 
«. Whftt if the diUbraice between V^l and 81* ? A, 66flB. 

10. Whet is thedifleieiiof! between V^and^* ? 

11 Whet is the difforanee between V^ and ^' > A, ^^. 

19. WhatiftheemoantofV^uidVO' •^•5* 

13. What is the ram of V^ and 9" ? A, 83. 

14. What ifl the amoont of V30i and yjfm\i A, 9S. 

15. What is the length of one side of a square garden, which eontains 1986 
•quare rods ? in othor words, what is the square root of 1996 ? 

In this example we have a little difltenltj in ascertaining the root. This, 

Ctrbaps, may be obviated by examining the following figure^ (which is in the 
rm of the garden, and supposed to contain 15296 square rods,) and eaiefuUy 
«oting down tlie operation .as we proceed. 

OPERATIONS. 



Ist. 

wqitanrodt, 
30)1996(30 
900 

90+68»«l)396(6 



2d. 

3)1^9^36 
9 

66^ 
306 



FlO. 
30raib. 



6raib« 



\ 






180 



rwb. 

30.lenirthof A.. 
30, breadth of A. 

Wi, sq. rods in A. 



6 
36 



D 



30 
_6 

180 



In this example we know that 
the root, or the length of one side 
of tlie garden, must be greater 
than 30, for 3(P s= 900, and less 
than 40, for 40« = 1600, which ia 
greater than 1996 j therefore, we 
take 30, the less, and, for eonve- 
nienoe' sake, write it at tlie left of 
1996, as a kind of divisor, like- 
wise at the right of 1996, In the 
form of a quotient in division ; 
(&• GSpsratioM ls<.) ; then, sub- 
tracting the square of 30, = 900 
a. rods, from ^96 sq. rods, leaves 
6 sq. rods. 

The pupil will bear in mind; 
I that the Fio. on the left is in the 
form of the garden, and contains 
the same number of square rods, 
via.lS96. This fijrare is divided 
into parts, called A, B, C, and D. 
It will be perceived, that the 900 
square roos, which we deducted, 
are found by multiplving the 
length of Ay ming 30 rods, by the 
e brMdth, being also 30 rods, that 
** is, 309 =900. 

To obtain the square rods 'in 
B. C, and D, the remaining parts 



tgtha 



re, we mav multiply 
of each by the breadth 



the 

thelen. , 

of each, thus ; 30 V 8 = 180, 

6X«=»i and 30X6= 180i 

30rMls. WrSr then, 180 -f 36 + 180 =s= 396 

aguare rods : or, add the length 
•f B, that is, 90, to the lencth of D, which ie also 30, making 60 ; or, which ia 
the same thinf , we mar doable 30, maklnc 60 ; to this add the length of ^ 
• rods, and the smn is 66.— 'Now, to obtain the square rods in the whole lengtli 
of B, G, and D, we multiply their length, 6 rods, by the bieadth of each sidr 
thus }<» X<^ s=> 9M SQIOAM foda, tbo MUM M befoM. 



SX ARITHMETIC 

We do the miM la the operation ; that ii. we fint doable 30iii the tfoo- 
tient, and add the 6 rod* to the ram, making oS, for a divisor ; next, multiply 
66, the diTiMr, by 6 rodi, the width, making 396 \ then, taking 396 /ram 396 
leareeO* 

The pnpil win peroeiTe, the only di^renoe be t ween the lit and Sd opera- 
tion (wnich we) is, that in the Sd we neglect writing the eiphen at the right 
c^ tm numbers, and use only the si^ificant figures. Thus, for 30 -f- 6, we 
write 3 (tens) and 6 (units), which, joined togetiier, make 36*, for 900, we 
write 9, (hundreds). This is obvious from the fact, that the 9 retains its 
place under the 3, (hundmds). Instead of 60 -f- 6, we write 6G ', omitting the 
ciplnrs in this manner cannot reasonably make any difference, and, in fact, it 
does not, for tlie result is the same in botJi. 

By neglecting the ciphers, we may, perhapfl, be at a loss, sometiines, to de- 
termine where we must place the square number. In the last example, ws 
koBw where the square of the root 3 (tens) = 9 (hundreds^ should be placed, 
Ibr the ciphers, at the ri^t, indicate it ; but had these cipiiers been droppod, 
^eie should, doubtless^ have hesitated in aasignins the 9 its proper place. This 
difllculty will be obviated by observing what follows. 

The square of any number never contains but twice as many, or at least but 
one figure less than twice as many, figures as are in the root. Thus, the square 
-of the root 30 is 900 ; now, in 900 there are but 3 figures, and in 30^ 3 figures ; 
that is, the square of 30 contains but 1 figure more than 30. We will take 
99, whose square is 9801, in which there are 4 figures, and in its root, 99, but 
S ; that is, there are exaqtly twice as many figures in the square 9801 as are 
in its root, 99. This will be equally true of any numbers whatever. . 

Henetf to know where to place the several wiuare numbers, we may pciitt 
eff the figures in the given number into periods of two figures each, ^m 
mencing with the units, and proceeding towards the left. And, since the 
value of both whole numbers and decimals is determined by their distance 
from the units* place, consequently, when there are decimals in the given 
niunber, we may begin at the units' place, and point off the figures towards 
the right, in the same manner as we pouit off whole numbers towards the 
teft. 

By each of the preceding operations, then, we find that the root of 15296 is 
36, or, in other words, the length of each side of the garden is 36 rods. 

Paoor. This work may now be proved by adding together all the equara 
rods contained in the several parts of the figure, thus ; — 

A evnUUntdOX 30 = 900 tguare rods 

fi 30 X 6 = 180 Ok, ^y Tnvolutiany 

C 6X6 = 36 36X9<>=alS296,w97U.,Mfte/sr« 

D 30X6 =180 

15296 square rod*, ' 

From these illustrations we derive the following 

RULE. 

I. Point ojf the given number into periods of two figures 
each J by putting a dot over the units ^ another over tni hun- 
dredsy and so on ; andy if there are decimals, point them in 
the same manner, from units towards thtright hand. Jltese 
dots show the number of figures of which the root wUl con- 
sist. 

II. Find the greatest square numher in the left hand pe* 
fiodf and write Us root as a quiftient in divimam ; subtract tha 
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square number front the left hand period, and to the remainder 
hrky^ dovm the next right hand period for a dividend, 

in. Double' the root, {quotient figured already found, and 
place it at the left of the tUvidend for a aivisor. 

IV. Write such a fgure at the right hand of the divisor, 
also the same figure in the root, as, when multiplied into the 
divisor thus increased, the product shall be equal to, or ntjct 
less than the dividend. This quotient figure vmL be the second 
figure in the root. 

JVM«. Hm fifUre loit dewribed, at the rif ht of the divieor, in the lecoad 
operation, is the » rods, tlie width, which we add to 60. niakiEf 66 j <w, omit- 
tinf the in 60, and annexing flL then mnltiplying 6d by 6, we wrott- the 6 
in the quotient, at the right m 3, making 36. 

V. Multiply the whole increased divisor by the last quotient 
figure, and write the product under the dividend, ■ 

VI. Subtract this product from the dividend, and to the re- 
mainder briner doton the next period, for a new divided. 

VII. DouSle t)ie quotient fibres, that is, tlie root already 
found, and continue the operation as brfore, ii]} ^U the periods 
are brought down. ^'^ 

Mare Exercises far the Slate. 

16. What is the iqaare root of 65536? 

OPERATION. Pkoof. 

8)6S538C356,wfn«. ,J|B 

I6)S~" 5m6 

S25 1980 



506)3036 



513 



3036 65536 



17. What la the winaie root of 6480^? 

OFEllATION. PaooF. 

8)6M,96(80A<^M* 80,5 

64 803 

1605UO,S5 40Q5 

80,35 6440 

0000 6480,» 

IS. What ifl th0 eqnare root of 470696r JS. 686. 

19. Whatifl the iquare root of 1048578? JS. 1894. 

90. What if the square root of 91S5764 ? Jt. 1458 

91. What is the square root of 6718464? Ji, 9BIB. 
99» What is the sqoareroot of 99060904? Jt. 4808. 
S3 What is the squa«% ^t of 4904067996? Ji. 65536. 
94. What is the square root of 40? 

lathis example we liave a remainder, after obtaining one figure in the root. 
la voch esses we may eootioae the opera^km to decimals, by amming tw 
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eiphwi for a new period, and thw oontinoe the operatkn to any anignttili 
6»Mre9 of «xBetneM. But since the last figure, in every dividend tJius formed, 
will always be a cipher, and as there is no figure under 10 whose square num- 
ber ends in a ciplier, there will, of omrse, be a remainder j c<msequently, the 
nupil need not expect, should he continue the operation to any extent, ever to 
obtain an exact root. This, however, is by no means necessary ; for annexing 
oiily one or two periods of ciphers will obtain a root sufficiently exact for 
almost any purpose. '^» 6,3045 ■+•• 

35. What is the iquare root of 30 ? Ji, 5,4773. 

36. What is the square root of -^^ ? ^. -A- rs= ^. 

' Oa, we may reduce the given fraction to its lowest tenuf before the root it 
•xtracted. 

37. What is the square root of -^^ ^ •^' -J^> 

38. What is the square root of §f ^' •^^ ^* 

39. What is the square root of yy^^ ^jg ^ i -A. i^y 

If the /Vaction be a surd, the easiest method of proceeding will be to re- 
duce it to a decimal first, and extract its root afterwards. 

90. What is the square root of |^? A. )9198+> 

31. What is the square root of \^ f -A* ,9574 -|- 

33. What is tira square ro6t of -^ ? A, j33O0i» 

33. What is the square root of 42o)f 

In this example. It will be best to reduce the mixed number to an improper 
fraction, before extracting its root, after which it may be converted into a 
mixed number again. Jt, 30|. 

34. What is the square root of 913^^ ? .tf . 30^. 

35. A general has an army of 5635 men ; how many must he place in rank 

and file, to form them into a square ? V^^ ^= "^^t •^"'* 

36. A square pavement contains 34^ lauare stonef of equal ncn j how 
many are contained in one of its sides ? Ji. 156. 

37. In a circle, whose area, or superficial contents, is 4006 feet, 1 demand 
what will be the length of one side of a square containing tlie same num- 
ber of feet? jS. 64 feet. 

38. A gentleman has two valuable building spots, one containing 40 square 
rods, and the other 60, for which his neighbour ofibrs him a square field, con- 
taining 4 times as many square rods as tlw buil ding spots ; h ow many rcKls in 

length must each side of this field meascre ? j^/40 + eO V 4 = 30, Atu. 

'jb. How many trees in each row of a square orchard, containing 1440O 
trees? jS. 130 trees. 

40. A certain square garden spot measures 4 rods on each side } what wiO 
he the length of one side of a garden containing 4 timee as man^square rods ^ 
4, 8 rods. 

41. If one side of a sc^uare piece of land measure 5 rods, what will the side 
of one measure, which u 4 times as large ? 16 times as large ? 36 times an 
luraK? A. 10.30.30. 

& A num IS desirous of forming a tract of land, containing 140 acres, 9 
roods and SO rods into a square , what will be the length of each side ? 

jf. 150 rods 
43. The distance from Providence to Norwich, (Conn.) is computed to be 45 
milr« ^ now^ allowing the road' to be 4 ,rods wide, what will be the lengt h uf 
• one side of a square lot of land, the square rods of which shall be equal to 
Mm' square rods e<mtained in said road ? jf . 940 rods. 
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SXTRAOTXOK OF TBB OUBB ROOT. 

11 XiX3C2nrZZ« Q. InvolaUon^ (IT LXXXIV.,) yoia doubtless recnl- 
loct, i» tite raising of powers ) can you tel] me what u the 3U power of 3j 
ond what the 4)ower is caUofl ? A^ S^, called a cube. 

Q. Evolution, (^ LXXXVII.,) was defined to be the extracting the Ist 
|>ower, or roots of itighor powers 5 caa you toll mo, ihea, what is the cuIk 
root df 27> A. 3. 

Q. Why? A, Bocau8e3X3X3,or,expre88edtiiQ8,33=s:S7. 

Q What, theo) m k to extract the cube >root ef any number ? .4. It is only 
o find that number> which, being multiplied into itseLf three timos, will pro>- 
iaco the given number. 

Q We have seen, (U LXXX.,) that, to fiad tfae contents of solid bodies, 
eueh as wood, for instaooo, we multii^]^ ihe length, breadth and depth to 
gethor. These dimensions are called cubic, because, by being thus multiplied^ 
«hey do in feet contain so many solid ibet, inches, Stc, as are expressed by 
their product ; but what do you suppose the shape of a solid bod^ is, whioii 
U an exact cube? %4. it must iiave six equal sides, and each side must lie 
^n exact square. See block A, tDhieh accompames this work, 

Q. Now, since the length, breadth and thickness of any regular cube are 
fficactly alibe, as, for instance, a cubical Mock, which contains S7 cubic feet, 
ean tou inform mo what is the length of one side of this Uock^^and what 
«hd length mw be called^ w9» Ba& sido is 3 feet, and may be called the 
Dube root of 97. 

Q. Why? A, 9obtetw^ss:Sr, 

Q. What is the length of eac;^ side of a cubical block eonUining 64 cubic 
nches? A, 4 inches. 
% Q. Why .>•<&. fieeaua 4 X 4X ^» or 4? = 84 cable inches. 

Q. What is the cube ro<A of 64, then ? A,4» 

Q. Why? j9. Because 4^ =^ 64. 

Q. Whdt is the length of each side of a cnbiciLl block containing 1000 eu- 
feicfeet? A. Vd. 

'Q.Why? ^. fi«causelO^=3lOOO. 

i. ln.« square box which will contain 1000 marbles, ]}ow many will it take 
to reach across the bottom of the box, in a straight row ? A, 10. 

8. What is the difference between the cube root of S7 and the eub^ of 3: 
iM, 34. 

s 
3. What is the difference between ^J9 and 2"? A, 6. 

8 
, 4. What is the difTerence between y 1 ''nd l' ? A. 0. 

5. What is the difference between the cube root of ST? and the square root 
«f9? A, 0. 

8, 
«. }Vhat is the difference between vS and V^ ' •^ 0. 

Operation by SkUe iUustraied. 

7. A man, having a cubical block oontainiog 13834 cublo feet, ^vishAs to 
know the length of each side, without measuring it ^ what is the Icngih of 
each sido of said Nock ? 

Should we attempt to illustrate the reason of the rule for ^x(r ctin^ tiic 
«ube root by exhibiting the picture of the cube and its various parts on paper,. 
'it would tend rather to confuse than illustrate the subject. The Itest meihr 
of doing it is, by making several small blocks, which taty be suppose!^ 
contain a certain proportional number of (bet, inch«i| &c> cortesiamding ' 



940 



ARITHMETIC. 



tteoMfttiOBortJieiiilo. They max be made in a few minntet, from a imall 
■trip of a pue board, whh a oommoa penknife, at tho longert, in Iom tima 
tban tbe teacher can make the pnpil comprehend the reaion,ih>m merely eas- 
ing the pictore on paper. In demonrtratinff tbe rnle in this way, it will be an 
amttsinf and uutmctiTe exercise, to both teacher and pupil, and may be con- 
prehended hr any pupil, however young^, who is so fortunate as to have pro- 
ffmised as &r as this rale. It wiH give him disUnct ideas respecting the 
diaereot dimensions of square and cubic measures, and indelibly fix on hi« 
mind the reason of the rule, consequently the rule itself. But for the con- 
venience of teachers, blocks, illustrative of the operation of tbe foregoing ex- 
ample, will accompany this work. 

The fo)lowin« are the supposed proportional dimensions of the several 
blocks used m the demonstration of the above example, which, when put to- 
^^\V^^ *® "**• *" •*•«* ««^» containing 13884 cubic feet. . 

One block, 90 feet long, SO feet wide, and 90 feet thick ; this we wAl caU A. 

Three small bloeks, each SO feet long, 90 feet wide, and 4 ibet thick : each of 
these we will call B. * 

Three smaller blocks, each 90 feet long, 4 feet wide, and 4 feet thick : each 
•f these we will call C. -oi . i 

^ U<Mk, and the smallest, 4 feet long, 4 feet wide, and 4 feet thick ; this 
^we wiU call D. 

Wb are DOW prepared to solve the preceding example. 

In this q^cample, you recollect, we were to find the length of one side of 

the eube, containing 13891 cubic feet. 

OPERATION lit In thfa example, we know that 

30^=37000 solid feet, being 
more^than 13894, the given sum ; 
therefore/ we will take 90 for 
the lengta of one aide of .the 
cube.- 

. Then, 90X30X90 = 8000 
solid feet, which we must, of 
course, deduct from 13884, leav^ 
inr 5894. (Sm operation Ut,) 
These 8000 soUd feet, the pupil 
will perceive, are the solid con- 
tents of the eubicat block, mark- 
ed A. This corresponds with 
the operation ; for we write 90 
feet, the length at tbe cube A, 
at the right of 138B4, in the form 
j>f a quotient J and its squaret 
'8000, under 13894 ; fiom which 
subtracting 6000, leavea S884, 
as before. 

As we have 5894 cjybio feet re- 
maining, we find the sides of the 
cube A are not so long as they 
ought to bo J oonsequentlv we 
must enlarge A : but in ooing 
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The same operation, by neglecttng the ci- 
phers, may be performed thus :— 

OPEltATION 9d. 

I|a»i(90+4,or34,{3;j 

8X«XW«MOOJ8B1, tfetfsMl. 

4800 
«X30X4X4=« 900 

dX^x^H M 

580^ MlircAJMl. 

OOOQ ifiuai. vBuu-go A I imi in ontng 

. j__ - - . . . • this, we must enlarge the three 

•Wee of A, in eider that we may preserve tho cubical form of the1>lock. We 

^11 now place the three blocks, each of which is marked B, on the three sides 

Of A £aeh of these bloeks, in order to fit, mi«t be as long and as wide as A ; 

and, by examimng tiiem. you wiU see that th s is the case ; that is, 90 feet 

?^JS?^SS.^**»» ^«" 20X90 =400, th square con ents in one B, and 

^ J- ^-?V» *3S^ contents in 3 Bs j then t is plain, ti-at 5894 solid con- 

«. dmded by 1200, the square contents, wi 1' give the thickness of each 

I. ml aa easier method IS, to squaie tbe 9, (tens,; in the root 90, 



EXTRACTION OF THE CUBE ROOT. JXti 

4, andwnltiplf the prodact, 4, by 300, making 1200, a di^aor, the tftme a§ tio- 

We do the same in the operation, (which cM^e j) that is, we mul i ip y the 
square of tlie quotient figure, 2, by 300, thua, 2 X 2 = 4 X 300 = 12<'0 j tlien 
tlie dividor, 1200, (the square contents,) is contained in 5^ (Mjlid coMtcnt-',^ 4 
tiroes ; that is, 4 foet is the thickness of each block marked B Tlii.-^ |U<>ti*}iit 
figure, 4, we place at the right of 5824, and then 1200 square feet X^ '^ <^'l> ^'^^ 
thickness, = 4800 solid feet. 

If we now examine the block, thus increased by the addition of tlie 3 Hs, 

wo sluill see that there are yet 3 corners not tilled up: tliese are repros'nt- 

■cfl by the 3 blocks, each marked C, and each of which, you will iv'n«i\«. i^ as 

^intlg as either of the Us, that is, 20 feet, being the length of A,vvl)icii U tlie 

'2 1 in tlie ()Uoiit)nt. Tiieir thickness and breadth are the same as the tb ckne.os 

of the Ba, which wo found, by dividing, to be 4 feot, the last (luotiont 6gur«. 

Now, to got the solid contents of each of these Os, wo niultipl^ tl^en thick- 

noas (4 feet) by their broadth (4 foet), =- 16 square feet ; that i*, the ^(luare 

of the last quotient figure, 4, = 16 \ these 16 square contents n.nst be mrlti 

.pli(>d by the kngth ofeach, (20 feet,) or, as there are 3, by 3 X ^ = ~ '"^H oi"; 

which 13 easier in practice, we may^muitiply the 2, (ten?,) in the root, 20, by 30, 

milking GO, and this product by 4^ = 16, the square contents = U&) solid 
feet. 

We do the same in the operation, by multiplying the 2 in 20 by TO ^^^ f iO X 4 
X 4 = 9t>0 solid feet, as before ; this 960 we write under the 4f 00. for w<- must 
add the several products together by*and by, to know if our cv be will o oiain 
till the TC(^uirod feet. 

By turning over the block, with all the additions of the uiocks mat ked B 
and C, which are now made to A, we shall spy a little square spaco, whic pre- 
vents the figure from becoming a complete cube. The little block fok this 
corner is marked D, which the pupil will find, by fitting it in. to exact v fiU 
up this space. This block, D, is exactly square, and its length, breadth and 
thickness are alike, and, of course, equal to the thickness and width <»)' the 
Cs, that ui, 4 feet, the last quotient' figure ; hence, 4 f\. X 4tl< V 4 fl. =^ 64 
60 id feel in the block D; or, in other words, the cube of 4, (tiie qu» ttent 

figure,) which is the same as 4^ = 64, as in the operation. Wo now Viiti 
the 64 under the 960, that this may be reckoned in with the other addii «nf 
^Ve next proceed to add the solid contents of the Bs, C^s and D togeliff 
"thus, 4500 4- 960 4- 64 = 5624, precisely the number of solid feet i» dich 
we had remaining after we deducted 8000 feet, the solid contents ol the 
cube A. 

If, in the operation, we subtract the amount, 5824, from the renzaindo. or 
dividend, 5824, we shall see that our additions have taken all tbv'. remaned 
Afle^ the fir»t cube was deducted, there being no remainder. 

The last liiUe block, when fitted in, as you saw, rendered the cube ntOH 
plete, each side of which we have now found to be 20 -4- 4 =^ 24 feet J<ing, 
which is the cube ro«t <^ 13824 (solid foot) ; bat let us see if our cube "oa 
<4ains the required numbet of solid fed. 

Proof. Or, 

4 A, = 8000 solid feet. hy Involvtion, 

I D, = 64 solid feet. 

toxiA S 9olidfcet in the 
I given cube. 

fn operation 2d, wo see, by neg lecting th€ ciplien at th« right of 8| tho 
« is stiU aoefk, W its sUnding uuder 8 (UMosandtf) •, bene*, yn naf pQfk|l 



M9 ARITHMETIC. 

typlMrInf a dot ovpr the Mill, uaimatAmmmUmtkHm 



' Fiom the preceiUng example and iUuatratioiis fre 
derive the fouowing 

I. Divide tke given number into periods of three figures 
each, by ptaeing.a point over the umt figure f and every third 
figure from ^ place of units to the Irft^ m whole manbers, mnd 
to the right in aeeimaU. 

II. Find the greatest cube in the Uf^ hand period, and place 
its root in the quotient, 

III. Subtract the cube thus found from the said period, and 
to the remainder bring down the next period, gnd call tlUs C&e 
dividend. , ' 

ly. Multiply the t^re of the quotient by 200f ealUngitthe 
divisor. 

V. Find how many times the divisor is contained in the din- 
dendf and place the result in the root (puftient) ; then multiply 
the divisor by this quotient figure,plaang the product under th& 
dividend. 

yi. Multiply the former quotient figure, or figures, by 90, and 
* this product by the ^qtuire of the last quotient figure, and place 
the product under H^e last ; under these two products place the 
cube of the last quotkntfigure, and caU Uteir amount the subtra 
hend. 

yil. Suhtroft the ^subtrahertdfrom the dividend, and to. the re- 
mainder bring doton the next period for a new dividend f vnik 
which proccM as brfore, and so on, until the whole i»fynshed. 

JVW« 1. WhMi the rabtrahend happens lobe larger than the dividend, -the 

3uotint fifore must be made one lem. and we muit find a new subtrabend. 
I'he reason wl^ the quotient 6xas^ mfi ne sometimei too large il, becauae thia 
quotient figure merely shows the width of the threa $f9i additions to the orin- 
nal cube ; consequently, . wlran the subsequent ad^inns are made, the width 
(quotient figure) nuy make the solid contents oftiA the additions more thaa 
the cubic feet in the dividend, which' remain aftdc t{ke solid eontentf of tha 
original cube are deducted. 

£ When we have a lemainder, after all the periods are brvo^ht dbwn, w 
may continiie the a|ieTation by annexing periods of eiphers, as in the srsan 
loot* 

3. When it happens thM the divisor b not contained in the dividepd, a ciphw 
most be written m the quotient^ (root,) and a new dividand formed by hiinfiB|^ 
4eini the next period in thft fb«n attm 
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EXTRACTION OF FfOi CUBE HOOT. 
Mare Hxerckesfor the Slate. 

8. What if UiBCiibtnMt of 0663597? 

OPERATION. 
9633597(213|. Aw. 

2* X 900 -s 1200)16^ j!r^ dttidemi. 

"1200 

2 X 30 X !• = 60 

!•« 1 

1261 first subtrahend. 



21* X 300 » 132300)402597 «econ<2 dividend, 

396900 

21X30X3'» 5670 

3'=: 27 



402597 second svitrakemL 

000000 

9. What ii the cube root of 1757G ? wf . 96. 
10. What in the cube root of 571787 ? Jl, 83. 
U. What u Hm cube root of 970899 ? jS. 99. 
15^ . What it the cube root of 9000376 ? Ji, 196. 

13. What is the cube root of 3796416? j1. 156. 

14. What ia the cube root of 94818816 ? jf . 456. 

15. What is the cube root of 175616000 ? jS. 500. 

16. What is tl«B cube root of 748613319 ? jS, 906. 

17. What is the cube root of 7^189187799 ? . Ji, 90QO 

18. What is the cube root of Ij^? jS, ^, ^ 

19. What is the eube root of ^1^? jf . ^. 

90. What is the cube loot of ^1^? '^* if • 

If the root be a surd, reduce it to a decimal benwe Itt root liesrtneted, isii 
the square root. 

91 What is the eobe root of j^? ^. ,I3-{-. 
99. Whatistheenberoatof gC? jff. ,944.. 

' 93. What is the length of one side of a eabicalblDek, which ooiitaiBfl79S 
•oUd ot cubic inches ? jf . 19. 

94. What will be the leufth of one side of a cubical bloek, whose conteotf 
•hall he equal to another bloek SB feet hmg , 16 feet wid e, and 8 fbet thirk ? 

95. There is a celtar dug, which is 16 fbet long, 19 fbet wide, and 19 ffaet deep } 
and another, 63 feet tong, 8 fbot wide, and 7 feet deep ; how maoT solid or e«- 
bk fbet of^arthwera thrown out, andwhat wiUhethtlnithor«MiMiif« 
ciifaiealinottiid,wUohinaybeibiiD«dfh«maaldeaitlif 1^.^869^131 



9U ARITHMETIC. 

98 How muKf toUd inehes in a cubical block, which oieasiini 1 Indlr ttt' 
•act' ^ide ? How many in one measuring 2 inehes on each side ? 3 inches oa 
each riide ? 4 inches on each side ? 6 inches on each side ? 10 inches on each 
tide 90 inches on each side ? J§. 1, 8, 27, 64, 216, 1000, 8000. 

27 W'hat is the lensth of one side of a cubical block, which contains 1 solid 
or CI I'ic inch ' 8 solid inches ? 27 solid inphes ? 64 solid inches ? 125 solid 
inches' 216 solid inches ? 1000 solid iuchps ? 8000 solid inches ? 

A, 1, 2, 3, 4, 5, 6, 10, 90. 

By the twc inreoedin|f examples we see that the sides of the cube are as the 
eobe roots ut Jieir solid contents, and their solid contents as the cubes of their- 
sides It is .Irewise truej.that the solid contents of all similar figuies are in 
pvopi4ticNi ^n each other as the cubes of their several sides or diameters. 

Jv}4e. The relative length of the sides of tubes, when compared with their' 
■olid contents, will be best illustrated by refennca tothe cubical blocks,, 
•ceottipanjringthis work. 

9B. If a ball, 3 inches in diameter, weigh 4 pounds, what will a ball of Mm 
lamo tnetal weigh, whose diameter is 6 inches ? 

3* r 6» : : 4.; 32 : /iaeio.2* X 4 = 32 lbs., Jiiu. 

99. If a globe of silver, 3 inches in diameter, be worth $160, what is the 
vmhitt uf one 6 inches in dmmeter? 3' : 6' : : $160 : $1280, Jln*^ 

90. There are two little globes ; one of them is 1 inch in diameter, and tho 
othei l2 inches ; how many of the smaller globes will make one of the larger ? 

Jl, 8 

31. If the diameter of the planet Jupiter is 12 times aa much as the diaine> 
ter ol the earth, how many globes of the earth would it take to make one a» 
large is Jupiter? Ji. 1728. 

aB. If the sun i» 1000000 times as large as the earth, and the earth is 800O 
miles m diameter, what is the diameter of the sun ? Jt. 800000 miles. < 

JVbls. The roots of most powers may be found by the square and cube root* 
onlv : thus the square root of the sqnare root i» the biquadrate, or ^h root^ 
and tJio sixth root is the cube of this square rooi. 



ABXTBMXmOAZi FAOCIRESSION. 

IT Tfl^ ^ ^IJT'l iil- Any rank or series ofnumbers more than 9, increas- 
ing by a constant addition, or decreasing by a constant subtraction of ■omo' 
giVih number, is called an JirithmHieal Series^ or Progrtsnon, 

The iiomber which is added or subtracted continuaUy is called the cooiaMN • 
d»fftr9uce. 

Wben the series is formed by a continual addition of the comaMod i flfers nc o , 
iliacaliodanMMiuitiif ««ne«; thus, 

9, 4. fi, 8, 10, &c., is an ascending arithmetical series *, but 

10, D o, 4, 9, Jcc., is called a descending arithmeHcal eeries^ because it io 
foTHied by a continual subtraction of the common difierenoe, 2. 

The numbers which form the series are called the terau of the series or ftO" 
cjnssioii. The first and last terms are called the extremes, and the other iocnw 
the mBans, 

In Ai Uhmetical Psogressioo there are reckaned 5 ttrms, pnj, three of wlikk 
being gi von, the remaining two may be found, .via. 

* 1. Tilt first term. 

2. Tke last term. 

3. The nurnber of terms. 

4. The common mfferente. 

5. The #sm ofaUthe terms. 



ARITHMETICAL PROGRESSION. 24& 

The first term, tke last term, and the number of terms, 
bemg given, to find the common difference; — 

1. A nian had6 •om, wboae leveral agei differed alike ; the youngest was 3 
rears old, and tfae oldest 26 ; what was the common diiftrence of their ages ? 

The difference between the youngest son and the eldest evidertly shows th» 
inerease of the 3 years by all the subsequent additions, till we come to 38 years ; 
and, as the numlier of these additions are, of course, 1 less than the number of 
sons, (5). it follows, that, if we divideithe whole difference (SB— 3 = ), 25, by 
the number of additions, (5), we shall have the difference between each on« 
separatel?, that is, the common diflbrence. 

J%uSf 28— 3 =s 35 ) tkenj 25 -f- 5 = 5 yearSf the eommon diiffhrmce. Ji, 5 yrs. 

Hence, to find the common difference ; — 
Divide the difference of the extremes by the number oftermSf 
less 1, and the quotient toUl be the eommon difference. 

S. If tho extremes be 3 and S3) and the number of terms 11, what is th« 
•ommoQ difl^rence f Jt, 3. 

3. A man is to travel from Boston to a certain place in 6 days, and to go 
•nly 5 miles the first day, increasing the distance travelled each day )y an 
•qual excess, so that tho last day's journey may be 45 miles ; what is the 
daily increase, that is. the common dinorence ? ^. 8 miles. 

4. ir the amount or $1 for 20 years, at simple interest, be ||9,30, whQ,t is the 
sate per cent. ? 

In this oxampls we see the amount of the first year is $1,06, and the last 
yoar $2,30 ; conseguently, tho extremes are 106 and 220, and the number of 
terms 20. Jl. $,0o = 6 per cent. 

5. A man bought 60 yards of cloth, giving 5 cents for tho first yard, 7 for th« 
second, 9 for the third, and so on to the last *, what did tho last cost? 

Since, in this example, we have the common difiorenoe given^ it wiO be eadgr 
to find the price of the last yard ). for, as there are as many additions as there are 
yards, less 1, that is, 50 additions of 2 cents, to be made to the first yard, it 
foKows, that the last vard will cost 2 ><; 59 =s 118 cents more than the firsts 
and the whole coat ot the last, reckoning the cost of the first yard, will be 
118 + 5:= $1,23. ^.$1,23. 

Hence, when the common difference, the first term, 

and the number of terms, are given, to find the last 

term ; — 

Mtdtivly the common difference by the mmber of terms, less 1, 
and add the first term to the product, 

6. If the first term be 3. the common difibrence 2, and the number of terms 
11, what is the hut term ? A. 23. 

7. A man, in travelling from Boston to a certain pkaee in 6 days, travelled 
the first day 5 milM, the second 8 miles, travelling each successive day 3 miles 
farther than the former ; what was the distance travelled tho last dagr ? JI. SO. 

8. What will $1, at 6 per cen*., amount to, in 20 years, at simple interest ? 
The eommon difibrence is the 6 per cent.; for the amount of $1, for 1 year j is 

41,06, and $1,06 -)- $)06 = $1,12 the second year, and so on. wf . $2,90. 
"^ 9. A man bought 10 yards of cloth, in arithmetical progression ; for the 1st 
yard he gave 6 cents, and for the last yard he gave 94 cents ; what was the 
amoniit of the whole r 

In this example it is plain that \ the cost of the firat and last yards win bo 
the average price of the whole number of yanla ^ thus, 8 eta. + M eta. s= 36 
.^ 2 2= 15 cts., average price *, then, 10 yds. X ^^ = ^ eta. s= $1,50, whole 
cost A. $1.50. 



S46 ARITHMETIC. 

Hence, when the extremes, and Ihe number of 
terms are given, to find the sum of all the terms ; — 

Multiply i tJie sum of the extremes by the numhcr of termsy 
CTid the product will be the amswer. 

10. If tho extremes be 3 and 273, and the number of terms 40, what is the 
'•cm of all the terms ? A. 5520. 

11. How many times docs a regular deck Ptriko in 13 hours ? A. 78. 

1?. A butcher bought 100 oxen, and grave for the first ox §1, for tlio sccoml 
$2, for the third ^3, and so on to tlio last ; how much did they come to at that 
rate? j9. $5050. 

13. What is the soiii of tho first 1000 numbers, beginning with their natural 
order, 1, 2, 3, &c.? A. 500500. 

14. If a board, 18 feet long, bo 3 feet wide at one end, and come to a point at 
the other^ what are the square contents of the board .' A. 13 lect. 

15. If a piece of land, 60 rods in length, bo 20 rods wido at one end, and at* 
the other terminate in an angle or point, what number of 8i{i;are rods does it? 
contain? A. 600. 

16. A ficrson, travelling into the conntry, went 3 mila<? the fir«t day, and in- 
creased every day's travel 5mile.s, till at hist he went bd miles inono<iay j how 
manv days did he travel ? 

We found, in example 1, the difference of the rxtromes, divided by the num- 
ber of terms, leas 1, gave the common difll'ronce ; consentient ly, »f, in this ox- 
ample, we divide (58—3 =)55, the diirereuoeof the extreuies, by ihc comniou- 
difi^rence,5, the quotient, 11, will be the number of terma^ lessjl } then, 1 -f-*!! 
s= IS, tho nomocr of terras. A. 12. 

Hence, when the extremes and common difference 
are given, to ^nd the number of terms ; — 

Divide the difference of the extremes by ihc common difference^. 
and the qttotientj increased by 1, loill be the ansioer. 

17. If the extremes be 3 and 45, and the common diiforonce 6, what is the- 
nmnber of terms ? A, 8. 

18. A man, being asked how many cHildron he had, replied, that the youngest 
was 4 years old, and the eldest 32, the increase of the family having Uoen 1 in, 
every 4 years ; how many had he ? A. 8.' 



afi01M(ETBZ0AZ. PnoaRSSSSOK. 

IT Ii3CC3CX2Ca Any rank or series of numbers, increasing by a conatant. 
muitiplier, or decreasing by a constant divisor, is called Oemnefical Progrt» 

Thus, 3, 9, 27, 81, &c., is an ivcreoMvsr ffemnftriral series f 
And 81, 27, 9,^, Ac, is a dec-easniP ireomarcal series. 
There are five terms in Geometri'^al Progression ; ami, like Arithmctica. Pro 
ffression, any threi» of them being given, the other two may be found, viz. 

1. The first term. 

2. The last term. 

3. The vtmher of terms. 

4. The sum of all the, terms. 

5. The tatio ; that is, the multiplier or divisor, by vrhidi 
wb»^ lUeseriee. 



GEOMETRICAL PROGRESSION. 247 

1. A man parchased a flock of sheep, consisting of 9 ; and, by agrvnient, 
iras vo pay what the last sheep camo to, at the rate' of ^4 for the first sheep, 
912 for the second, $36 for the third, and so on, trebling the price to ibe last ; 
what did the flock cost him ? 



We may perform this example by multiplication ; thus, 4X^X3X^X3 
X 3 y 3 X 3 X 3 = $26244, Jins, But this process, you must be sensible, 
would DC, m manj caws, a very tedious one ; let us see if we cannot abridge 



it, thereby making it easier. 

«In the above process we discover that 4 is multiplied by 3 eight times, one 
time less than the number of terms : consequently, the 8th power of the ratio 3| 
expressed thus^ 3*, multiplied by tne first term, 4, will produce the last term 
But, instead of raising 3 to the 8th power in this manner^ we need only raise it 
to the 4th power, then multiply this 4th power into itself j for, in this way, ws 
do, in fact, use the 3 eight times, raising the 3 to the same power as before $ 
thus, 3 ^ = 81 ; then, 81 V 81 = ^561 ; thiSjOiultiplied by 4, the first term, 
gives $26244, the same result as before. Jl, $26244. 

Hence, when the first term, ratio, and number of 
terms, are given, to find the last term ; — 

I. Write down some of the leading powers of the ratio j with 
the numbers 1, 2, 3, ^c. over tkemj being their several indices 

II. ^dd together the most convenient indices to make an in- 
dex less by 1 than the number of terms sought. 

III. ^Multiply together tlie powers, or numbers standing under 
those indices ; arid their product, multiplied by the first term, 
will be the term sought, 

2. If the first term of a geometrical series bo 4, and the ratio 3, what is tte 
11th term ? 

1, 2, 3, 4, 5, indices. ) J^ote. The pupil will notice that the series 

3, 9, 27, 81, 943, powers, ] does not commence with the fiist term^ but wit4 
the ratio. - 

The indices 5 -f- 3 -j- 2 = 10, and the powers under each, 243 V 27 X 9 = 
59049 ; which, multiplied by the firs^term, 4, makes 236196, tlie 11th term «»• 
quired. A. 236196. 

3. The first term of a series, having 10 terms, is 4, and the ratio 3 ; what 
is the last term ? Ji, 78732. 

4. A snm of money is to be divided among 10 persons ; the first to have $10. 
the second $30, and so on, in threefold pro|X)rtioa ; what will the last havctr 
J3L $196830. 

5. A boy purchased 18 oranges, on condi JonHliat oe should pay only the 
price of tne last, reckoning 1 cent for the first, 4 cents for the second, 16 cents 
for the third, and in that proportion for the whole * how much did he pay for 
them ? A $171798691,84. 

6. What is the last tcrtn of a series having 18 terms, the first of which is 3. 
and the ratio 3 ? A. 387420489. 

7. A butcher meets a drover, who has 24 oxen. The butchor inquires tlie 

Srice of them, and is answered, $G0 per head : he immediately efibrs the 
rover $5U per head, and would take all. J^The drover says he will not take 
that : but, if ho will give him wiiat the lasCox wonid come to, at 2 cents for 
the tiri)t, 4 cents for tbe^^econd, and soon, doubling the price to the last^ ha 

might have the whole. What will the oxen amount to at that rkte .' \ 

A, $167772,16. 

8. A man was to travel to a certain place in 4 days, and to travel at what- 
ever rate he pleased ; the first day he went 3 miles, tiie second 6 miles, fiid so 
on to the last, in a threefold ratio ; how fur did he travel the last day, and 
bow far in all ? 



« 






ARITHMKTIC. 



In thb eztmpls, we may find the last term u befbiV) or find It by adding 
•ash dayl travel together, commencing with the fint, and prooeedinf to the 
iaat. thoa: 9-^6-f-18-|-54sa:60 roileB, the whole disunce travelled, and 
the last day's journey ia 54 mileB. ' But this mode of operation, in a long ienos, 
you must be aenaible, would be very troublesome. Let ui examine the na- 
tafe of the aeriea, and try to invent some ahortar method of Arriving at the 
faaMiesutt. 

By examining the aeries S. 6, 16, 54, we perceive that the last term, (54,) 
lass 9, (the first term,) =s SB. is 3 times as large as the sum of the remainioff 
terms ; for 3 4- 6 -|- 18 =eS6 j that is, 54 —3 = 53 ^ 3 ss 96 : hjence, ff 
we pffodtioe another term, that is, multiply 54. the last term, by the ratio 3, 
nakuf 163, we shall find the same true of this also i for 163—3, (the first 
lerm,) =ss 160 -^ 9 s=b 80, which we at first found to be the sum of the fbur 
remAining torma, thus : 3 -^ 6 -4~ 18 7^ 54 = 80. In both of these operations 
It is ouiioas to observe, that ooi divisor, (3,) each time, is 1 less than the ra<- 
tio, (3.) 

Hencei when {he extremes and ratio are giyen, to 
find the sum of the series, we have the following easy 

HULE. 

MuUiply the last term by the ratio f from the product H^tract 
the first temif smd divide the remainder by the ratiOf less! ) the 
quotient will be the sum of the series required. 

9. If lheeztienwsbe5aDd6400, andffa6ratio6,whatlstiMwholeaiiioimt 
ofthtMriei? 



6400X6 — 5 ■,«« ^ 
^ = 7679, Ana. 

6 — 1 

10. A snm of money is to be divided among 10 persons in such a manner, 
thtt the first may have $10, the second $30, and so on. in threefold propor- 
tion J what will the last have, and what will the whole have ? ' 

The pwpil will recollect how he found the Ust term of the series by a for*, 
going role j and, in all cases in which he is required to find the «iMi of the 
aeries, when the last term is not given, ho must firat find it by that rule, 
and then work for the sum of the series, by the present rule. 

A. The'Iast, $196830 *, and the whole, $69S340. 

11. A hosier sold 14 pair of stockings, the first at 4 cents, the seeoiid at 12 
eentft, and soon in geometrical progression ; wha t did t he last pair brina him, 
and what did the whole bring him F A, Last, $63773,93 ; whole, $95050,36. 

12. A man bought a horse, and, by agreement, was to give a cent for the 
first nail, three for the second, &c ; there were roor shoes, and ia each shoe 
eiirht nails ; what did the horse come to at that rate ? 

^ ' A, $g06510094^S9;W 

13. At the marriage of a lady, one of the guests made ber a present of a. 
half-eagle, saying, that he would double it on the first day of each succeed- 
ing month throughout the year, which he said would amount to somethiflf 
'" ^ " i ttow,.now much did his estimate diflfer from the true amount ? 



like $100 



A, $90975. 




A, 9HbW 
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JUnsrUTTTES AT SXXAFI.E ZXTTBRBST- 

IT ZOa An annuity is a stimof money, payable every year, for acon- 
tain nuniber of years, or forever. 

When the annuity is not paid at the time it becomes due, it is said to be 
iuurrear». ' 

The sum of all the annuities^ such as rents, pensions, &c., remainmff tw 
paid, with the interest on each, for tho time it has been due, is called the 
amount of the annuity. 

Hence, to find the amount of an annuity ; — 

Calculate the interest on each annuity, for the time it has re- 
ntained unpaid, and find its amount ; then the sum of all these 
several amounts will be the amount required. 

1. If the annual rent of a house, which is $200, remain unpaid, (that if, 
in arrears,) 8 years, what is the amount? 

In this example, the rent of the last (8th) year being paid when doe of 
course, there is no interest to be calculated on that year's rent. 

The amount of $200 for 7 years = $284 

The amount of $200 .... 6 = $372 

The amount of $200 .... 5 = $260 

The amount of $200 .... 4 = $248 

The amount of $200 .. ,. 3 ..^... s= $236 

The amount of $200 .... 2 = $224 

The amount of $200 .... 1 = ^12 

The eighth year, paid tohen due, = $200 

$1936, Jim 

2. If a man, ha\ing an annual pension of $60, receive co part of it till tlie 
expiration of 8 years, what is the amount then due ? Jl, $580,80. 

3. What would an annual salary of $600 amount to. which remains unpaid 
(or in arrears) for 2 years? (1236) ForSjwars? (1908) For 4 years? (2616) 
For 7 years? (4956) For 8 years? (5808) For 10 years? (7620) 

Jing, $94144. 
* 4. What is the present worth of an annuity of $600, to continue 4 years? 

The present worth, (If LXVII.,) is such a sum as, if put at interest, yroulA 
amount to the given annuHy ; honce, 

§600 -s- $1,06 s= $566,037, .present worth, 1st year. 

$600 -i- $1,12 = $535,714, U 

$800 -=- $1,18 = $508,474, 2d 

$600 -J- $1,34 = $483,870, 4tA ..... 

wS/UL , $2094,095, present worth required. 

Hence, to iind the present worth of an annuity ; — 

Find the present worth of each year by itself, discounting 
from the time it becomes due, and thtf^m of aU these present 
worths will be the answer. 

5. What sum of rcajcly money is eaui\-a)ent lb an annuity of $200, to 



tinue 3 years, af4 per cent. ? .A. $5o6j063. 
6. What is the pre 



iresent worth of an annua! salary of $800, to eaatiwW i 
years? (1469001) 3 years? (2146967) 5 years? (3407512) -4. $700,*'?. 

22* 



an ABITHHETIC. 

A VH UXTIBB AT OOMJfOUXVD IMTIUBW. ' 

TXOZi T1ituii«iinliifuii«iiiilf, It limpk ud cxnjigiiad launrt, 1* 

Hence, to find the amount of an annuity at com- 
pouud intereHt; — 
Proceed aiailS SC, Teciamtag eompmtnd, inrtead cf tImpU 

1. Wbuwinau1ir]>oft9aOiiaoDntlo,wluchliunEnuiwJiiii(>ul for 3 











a. II U» UK.U.L not oT . hoM, -hicb 
JMn, wbtt »i]] bl Ib» UDOUnl d« ibr thU 

o( ytan, oonbl bs Udloua. Thi. troublo 
UBOUnI oral, or IX, uinnitj, U compouDd 
»in(bn££o'»ii.( 

TABLE 

Bkowini tlM HpmiBl of )1 or Ifannuitr, 


-f. »63fl,7a 
u (lie, leiwLii In utun ft* 3 
in tliii iiufur, foi (. loni p>rio4 
inwr««,ft«.numUrof>«i™, 

I. 

nt6pe,«^t.™pouKlini.™« 



~9 TTTT^." 





7,r 


.^.«,l| 




11 1166,0407 
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■ nd ong oT (3, 3 tifflU u much ; han«, 

To find the amount of an annuity, at 6 per cent ;-•- 

Find if the Talle ikt qpxount of $1, at th» gizen rate and 
ttmt, and ■Oiiltipiy it by tffe given annuity, and tkt produit wiil 
he tie lunounl 'tguired. 

? W)Hluth*UI»UIitoriinBnTiuil;Df ei30,which hli iDnulned utlpnid 
15nu>.> 
tlH hhmkI <irs', btlhi TuMe, ici ;Eiul U ic !faf!7^l tiercfln, (S3^£9 
'«9 = e37a!,ll)e, ^nt. 
Wlul Hill t>o Oh) nmouDl of u BDnnal iBliif of tW, vkidi hu b«D !■ 



ANNUITIES AT COMPOUND INTERNIST. 951 

uraari'S years? (824) 3 ye«ra? (127344) 4 year* f (174964) 6 yean. 
^2790]|) 12 years? (674796) 20 years? (1471^) w97t«. $26099,56. 

5. tf you lay up $100 a year from the time ]^ou are 21 years of age till you 
mfe 70, wiiat will be the amount at compound interest ? w9. $26172,08. 

6^ What is the present worth of an annual pension of t^20, which is to 
•cimtinue STyears ? 

Jbk this example, the present worth is evidently that sum, which, at com- 
moud interest,. would amount to as much as the aniount of the given au- 
4|ility for the 3 years ? Finding the avunmt of $120- by the Table, as before j 
. '100 have $382,032 ; tAe», (f we dmde $382,032 by the anunuUof^i, compound 
'inierest^far 3 years, the quotient will be the present toorlh. «'his is evident 
>froni the fact, that tlie quotient, multiplied by the amoant of $t, will sive the 
k -Vimottnt of $120, or, in other words, $3^,032. The amounU tf^lfor3 years, 
■at compound interest^ is $1,19101 ; 

then, $382,032 -^ $1,19101 ==: $32()(763, Jins. 

Hence, to find the present worth of an annuity; — 

Find its amount in arrears for the whole time ; this amount, 
tdivided by the amount of fi for said time, wiU be the present 
^orth required, 

Jfote, The amount of$l may be found ready ealculitted hi the Table of 
^compound mterest, IT LXlU. 

7. What is the present worth of an annual lent of $200, to continue 5 ymirsr 
^. $842,478. 

The operations In this rule may be much shortened br ealouUting tfa« pras* 
«nt worui of $1 for a number of years, as in the foUowuig 

TABLE II. 

Showing the present wortk of $1 or l£ annuity) at 6 per cent, com^und in 
terest for any number of years, from 1 to 33. 



Yean. 
1 

a 

3 

4 
5 

6 
7 
8 


6 per MBt. 


Tean. 


6 per cent. 


Tean. 
17 
18 
19 
20 
21 
22 
23 
24 


6 per cent 


Yein. 


6 per oenf. 


0,94339 


9 


9,80169 


10,47726 


25 
26 


12,78335 


1,83339 


10 


7,36008 


10,82760 


13,00316 


»,67301 


11 

12 


7,88687 


11,15811 


27 

'26 

29 

30 


13,21053 


3,46010 


8,38384 


11,46992 


13,40616 


4,31236 


13 

14 

15 

.16 


8,85268 


11,76407 


13,59072 


4,91732 


9,^96 


12,04158 


13,76483 


5,58238 


9,71225 


12,30338 


31 
32 


13,92008 


6,20979 


10,10569 


12,55035 


14,06398 



To find the present toorth of any annuity, by this Table, ice 
have only to multiply the present Ufqrth of $1, found in the To' 
hie, by the given annuity, and the product wiU be ~t/{e presmt 
toorth required. 

8. What sum of ready mon^y wWI purchase an annuity of $300, to con 
imae 10 years? 

The present worth of $1 annuity, by the Tabic, f« 10 years, is $7,36008 > then 
7,36008 X 300 = $2208,024, JIns. 

9. What is tho present worth of a yearly pension of $60, to continue 2 
vfeurs? (1100034) 3y»'ar»? (I6038i)<>) 4yoar9' (2i)7906) Syoars? (3725874) 
Jo years? («s81U52) 30 years? (&i58898) Ji. $23(>4,9e34. 

10. What salary, to continue 10 years, will ^2l)8,0SM purchase? ^ ^ . „ 
This example is theBili example roversod } consequently, $2208,021 -7- 7.^'" 

car 300. ibc aHUuity re<juire4* '^- $300. 



A 



V 



tea ARITHMETIC. 

Hence, to find that annuity which any given sum 
will purchase ; — 

Divide the given sum by the present loorth of $1 annuity for 
Vie given time^ found by Table II. ; the qv^ti£nt wiU be the annul' 
ty required, 

11. Wliat salary, to oontiiiae S20 yoars, will $688^96 purchase ? A $60-(-. 

To divide any "sum of money into annual payments, 
which, when due, shall form an equal amount, at 
compound interest ; — 

13. A certain manufacturing esitablishinent, in Massachusetts, was actually 
sold for $27030^ which was divided into 4 notes, payable annually, so that the 
principal and interest of each, when due^ should form an equal amount, at 
compound interest, and the several princifvals, when added together, should 
make $27000 ; now, what wore tne principals of said notes? 

It )8 plain, 'that, in this example, if we find an annuity to continue 4 years, 
««'hich ^27000 will purchase^ the present worth of this annuity for 1 year will 
be the first payment, or- principal of tiro note ; the present worth for 2 years, 
the second, and so on to the last year. 

Tite annuity which $27000 will purchase, found as before, is 7791,97032-^. 

JVate. To obtain an exact result, we must reckon the decimals, which wer* 
rejected in ibrraing ther tables. This makes the last divisor 3,4651056. 

The iHis $7X50,915, amount for 1 yr. $7791,97032 

^ .. $6934,825, 2 .... $7791,97039 

jint. / 3d .. $a>42,288, 3 .... $7791,97032 

. 4th .. $6171,970, 4 *,.. $7791,97032 

Proofs $26999,998-1- 



FZSRMUTATXOXl'. 

IT 3ZCXXa P£RMUTATioN 13 the mcthod of finding how many different 
ways uny numljer of things may be changed. * 

I. How many changes may be made of tiro three first letters of the a)* 
phal»et ? 

In I his example, had tliore been but two letters, they could only be chanced 
twice ; that is, a, 6, and b, a ; that is, 1 X^=-^ i ^^U ^^ there are three let* 
lers, they njay be changed 1X2X3 = 6 times, as follo^VB : — 



a****** 



1 

h 

5 
6 



a, 0, c. 
a» c, i^ 

b, a, c. 

b, c, a. 

c, b, a. 
c, a, b. 



Hence, to find the number of different changes oi 
permutations, which may be made with any given 
number of different things ; — 

Mult'qiJy tv^dkcT all thi^Urms of tht natural series, from I 



POSITION. 253 

1^ to the given nuinber^ and the last product inftU be the nmn* 
her of changes required. 

5. How many different ways may the first 5 letters of the alphabet be af« 
rangeiC? A. ISO. 

3. How many changes may be rung on 15 bells, and in what time may they 
be . rung, allowing 3 seconds to every round ? A. 1307674368000 clianges j 
39-^3023104000 seconds. 

4. What time will it require for 10 boarders to seat themselves differently ev- 
ery day at dinn«r, allowing 365 days to the year ? A, 9941 ^^^ years. 

6. Of bow many variatioos will the 26 lettlrs of the alphabet admit ? 

A. 40^146(136605636584000000. 



posxnoN 

Is a rule which teaches, by the ure of supposed numbers, to find true ones. It 
is divided into two parts, called Single am Double. 

smaxiti fositzon. 

*^ ^tCUZa l^litf rule teaches to resolve those questions whose results ar9 
proportional to theft suppositions. 

1. A schoolmaster, being asked how many scholars he had, replied, ''If I 
had as many more as I now have, one half as many more, one third, and one 
A>urth as many more, I should have 396.*' How many had he ? 

We have now found that we did not suppose 
the right number. If we had, the amount would 
have been 296. But S4 has been increased jn 
the same manner to amount to 74, that some un-> 
known number, the true number of scholars, 
must be, to amount to 296. Consequently, it is 
obvious, that 74 has the same ratio to 396 that 
94 has to the true number. Th^question may, 
therefore, be solved by the following statement : 



Let U8 suppose he had 34 

Then as many mare=SiA 

\ as matty=12 

I as «iany= 8 

I as many= 6 

74 



As 74 : 296 : : 24 : 96, Ans, 
This answer wo prove to be right by increasing it by itself, one half 
Itself, one third itwlf, Und one fourth itself ^ 



96 

^ 34 
29S 

From these illustrations we derive the following 

RULE. 

I. Suppose any number you choose, and proceed with it in 
the same mamter you would tbith the answer, to see if it jfi^e 
rigfU, 

II. Then say, As this^^esvU : the result 'in the question : : the 
supposed number : number sought. 

More Sxercises for the Slate. 

2 James lent William a mvn 6f money on interest^ and in 10 years it amooot- 
ed to $1600 i what was the vaxa lent ? A. $1000. \ 



«54 ARITHMETIC. 

3. Three morehanti ^ined, by^toHin^, $19S0, of which A took a conaia 
«um, B took three times as much as A, and C four times as much as B ; 
what share of the gain had each ? j9. A's share was $120 ; B's, $360, and 
C'fl, $1410. 

4. A jKjraon, having about him a certain number of crowns, said, if a third, 
a fourth, und a sixtfi dC them were added together, the sum would be 45 j 
bow many crowns had he i Ji. 60. 

5. What is the age of a person, who says, that if -^ of the years he has 

lived lie multiplied by 7, and \ of them be added to the product, the sum would 
bc2ya? A. 60 years. 

6. What number is that. Which, being multiplied by 7, and the product 
^iwidod hy 6, the quotiet\{i will be 14 ? A. 12. 

DOUBIiXS FOSmON. 

^ ZCZVa Th3 rule teaches to solve questions by means of two sap- 

|»o8od ni'.mbers. 

In &ii(rle Position^ the number sought is always multiplied or di^ded by soma 
prnposoil imml>cr, or increased or diminished by itself, or some known part of 
ii9Mir, a Ci>:taiii number of times. Consequently, the result will be propor- 
tional tn its Hupposition. and but one sup])osition will ML necessary j but, in 
Double Position we employ two, for the results are oot pix^rtional to the sap- 
fiositiuiis. 

1. A gentleman gave his three sons $10000, in the following manner ; 
to tlie second $1000 more than to the first, and to the third as many as to the 
first and second. What was each son's pact ? 

Let tmsiipposc ike share of tkefirsty 1000 \ 

Then the secuiid =r.Q{MO § The shares of all the sons 
Third =2000 ¥ will, if our supposition be cor- 

V rect, amount to $10000 j but, 

Tatul, 6000 1 as thev amount to $6000 only» 

1 we call the error 4000. 

Ttdgy subtracted from 10000, leaves 4000 / 

Suppose f agahi, that the sharevf the first was 1500 A 

The* tlie second =U5O0 J 

Tliird=:4000 f We perceive the 

/ error in this case to 

6000 1 be $2000. 

2000 / 

The first error, then, is $4000, ai^d the second $2000. Now, the difl^erence 
between these errors would seem to. have the same relation to the difTerencar 
of the BOp'posiitions, as either of the errors would have to the uiftbronce 
between the .supposition which produced it and the true number. We can 
easily moke this statement, and a!«:ertain whether it will jirodiice such a result : 

As tl»e di»Ker6nce of errors, 2000 : 500, din<;rence of suppositions : : citlicr 
of the errors, (nay tlie first) 4000 : 1 000, the tliJfcrence between its guppo>!itiun 
and tljG tr*iQ number. Arldiaj ihis diflferenco to lOOO, the supixti^iiiun, the 
amourtt is 'iW)') for the shafo of the first son ; thnn .^tSOOO that of tlw second, 
$5oOf) that of the third, ./?/»5. For200(V-f-3U00-|-5000 =10000, the wliOlocsUito, 

Had xho snjijnwitioft proved too groat, instead of too small, it ia^nianrfest that 
we rauat hiv,«; subtracted this diflbrence, 

Tlie difleronces between the results and the result in the question are called 
errors : tliose are said to be atike^ when both are either too great or too small ; 
milUift when one ia toolj^reat, and the other too small. 



MISCELLANEOUS EXAMPLES. 
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From t^se illustrations we derive the following 

RULE. 

1. Swpppse any two numbers^ and proceed with each according 
to the manner described in the questionf and see how much the 
result of each differs from that in the question. 

II. Then say,' Jis the difference* of the errors : the dlffeninca 
of the suppositions : : either error : difference between its suj^ 
position and the nurfiber sought. 

More Exercises Jot the Slate. 

2. Three persons disputing about their agos, says B, " I am 10 years oldci 
than A •," says C, " I am as old as you both :" now what were their several 
ages, the sum of all of them being lUO ? Ans. A'b,20 ; B's, 30 *, G's, 50. 

3. Two persons, A and B, have the same income *, A saves \ of his yearly } 
\m* B^ by spending $150 per annum more than A., at the end of 8 years finda 
himself ^400 in debt ; what is their income, and what does each spend per ait- 
num ? 

First, suppose each had $200 ; secondly, $300 : then the errors will Ite 400 
and 200. Jl. Their income is $400 ; A spends $300, B $450. 

4. There is a fish whose head is 8 feet long, his tail is as long as his head 
and half his body, and his body is as long as his head and tail ^ what iS tha 
whole length of the fis^li ■* 

First, suppose his body 30 ; secondly, 28 j the errors will then be 1 an,l 2. 

.a. ajfeet 

5. A labourer was hired 80 days upon this condition, — that for every day ho 
was idle he should forfeit 50 cents, and for every ilay he wrought he sliould re 
«eive 75 cents j at the expiration e^ the time he received $25 j now how many 
days did he work, and how many days was he idle ? 

Jl. He worked 52 dayi, and was idle 2&. 



nmSOEULi ANSOVS EZA»IB3^S. 

L. There is a room, one side of which is 20 feet loag and frftet high , ho\it 

many square feet- are contained in that side ? 
This side is a regylar parallelogram (IT LXXIX.) : wai^ to find the squarp 

contents, we have seen that wo must multiply the length by the breadth ; 

thus, 20 ft. X 8 ft. ='160 sq. ft., Ans. Bqt, had we been required to find the 

V ^ ,squa.re contents of half of this par- 

'allelbgramy as divided io the figure 
on the left, it is plain that,.if we 
should muKipiy (90) the whole 
length by i of (8) the width, or, in 
this case, the height, the product 
would be the square contents in liits 
half, that is, ia the figure BCD; 
€ftus,iof8 = 4; then. 4X20 ==80 
8f(. ft., which is precisely i of 160. tho 
square contents in the whole figure. 
The half B C D ia callc'. a triangle, because it has, as you see, b sides imd 

S.aiijj]PR, and because the line B C falls perj)endicularly on C D ; the angle ar C 

is c.llcd a riprht angle ; iho whole anglH, then, B C iJ may properly he cjilled 

a ri 4ijt-ring''^(J friuugle. 




* TH? difference of the errors, when alike, will be one auitracUd from tli« 
other i when unlike, one added to the okher. 



956 ' ARITHMETIC. 

Tta UnsBU tiMl^»fBTi>*nil^. CDiliaWw.imH>BUw|[y.U> 

>^. Bo\h th» bue uid peipendjcnlu ira mnotjuei callwl tha Ug9 pf tbi 

Hence, to Snd the area of & rigtit-Bji^ed trioogle ; — 
MuUiply ikt Irngth tff tht basi ly ^ {he Itngth of tke ptr- 
mruliatlar ; the prodtut mUl bi the arta reptirad. 



^'■" 



% lB«iiyri^iMo(Wtri»«la, itiu 

■■loed, tbu Uie ■quan «■ tha hipotheauH » 

idea. Thui.intbBiuljuia inflgute, 4 Q'^ 1600^ 

t- and 30"=900i thm, yBui+iSS0.= 5a,lli» • 
kjiHitheaiii 

I. Hence, to find the hypothenuse, when the legn 
are given ;— 

AAi. tki tgicarta of tkt tteo Itgttogetktr, and aitatA the square 
root of their man. 

II. When the hypothenuse and one leg are given^ 
to find the other leg ; — 

From the tmart of the kypothatuse nibtract the manoftha. 
giatn leg, aad the i^uare root of the renuit'iulir viU be the ulhtr. 

3. A rirer 60 Tinli villa puiai b; > ful, Ibt walla of wMch >n m rsrdt 
hlfh i now, nku i> tha diituiiia from tba Up af Iha walk ta Iba oppaalu tui 

4. Tbera ia K uiUio atraal, in Ihe niiildle of nhich. If 1 laddeiWftM lam 
he nlsced, it «-ill I'Bfli a nuiJ^iijtM feet /fom ii>a pmini, on aiilwr lida of ' 



Z)t 



id (be langth of fba boaa of two triinflfl, aiid 



lloe.ia ISO feat i andlhadistuf 

obcrdDOMiiSttlcnEiii!' -, tu.w i^r an Umr apan f 
Wi an hsn la Sad 1)10 bjiHKbniua. .*. WloaiiiM 



MISCELLANEOUS EXAMPLES. 




The circumferenet of a cireU it grmter, yim are smsibU, than 
the diameler, beirtg a liUU mom Hum 3 timet, or, more accuriUt-. 
iy,\\il5S2tinits lie diameter. A.ia,l3 + tt. 



Note. 7^ area of a circle wii/ ht /aund ht/ multiplyiiig 
half the Sautter by half the eiTOimfrrence, or bg multiplying 
the stpinre of hulj the diameter by 3,14I5<J2. Jt. asj a. 

Note. The area of a gtabeorbaU u 4 (ini«» oi IHioA ai the 
area of a circle of the same diameter; thtrtfore, if wc mtdtiply 
■ the ichoU circumference into the lekoie diameter,' the product 
viill bt the artu, ji, soowoaatk 

' TIk solid CBBteras of a glotet ure fi>uad by mvUiplyiag ilt 
area by ^ of iU diameter. A. 904-^4' "'"^ 'ichcu. 
IS. WhamralhgnlUlsonunliorii round nick of llnlwr, IDicchn In di- 

Inlfiix^iiiiipli'.Mi-nii^tirn find the iiKnarniiscnd,M before direcUilGii 
■ einla) Ihcn mujliply by !» fast, iJiB Impb. .*. 11 ftM, dbhIj. 

IT. W!iatii»lhoKlii)«nlsiiuoraB;liDilu4feM'nliUMMr,uiaie(M 



25d ARITHMETIC 

When solidf, being either roond or e^oare, taper regukrfy til! tlicy come te 
ft p<iint. they contain just | as much ae tf they were all the way as large a« they 
arc Rt the hirgpflt end. 

Wlifii RoliilK decrease regularly, as last deecribed, the^ are called pyramidal 
When itic base is njuare, they are called tqunre pyranuda ; when triangular, 
trianffuldr pyrandda ; and when round, drcidar pyrawida, or eonet, 

Ueuce, to find the solid contents of such figures -y — 

Multiply the area of the largest end hy^ofthe perpetuticular 
hidgU. 

What are the solid contents of a cone, the height of which is 30 feet, aad-its 
tase 8 feet in diameter ? Ji, 508,6 4- ft. 

Id. There is a pyramid, whose base is d feet aqnare, and its perpendicahtr 

heiffht 9 feet j what are its HoUd contents ? .tf . 3* V ^ =s 37 ft. 

19. What IS the length of one side of a cubical block, which contains 0361 
aelid feet ? J. 31 ft. 

30. In a square lot of land,>which contains 9648 acres, 3 roods, and 1 rod, 
what is the length of one side ? Jl. 651 rods. 

31. A grucer put 5 eallons of water iotu a cask eoniaining 30 gallons of wine 
worth 75 centr per gallon } what is a gaiba of this mixture worth ? 



Ji. 64^ 



CtJI. 



33. The first term of a geometrical series is 4, the last 56964, and the ratio &, 
what is the sum of all the terms? .tf. 68380 

33. " The great bet, and token it will bepmd. — ^The publie mind ha» lioon con 
stdcrobly amused for a few days nost with a !iin|rnlftr hat, M.id to have bc'«^iv 
made Iwtween a friend of Mr. Adams and a friend of Gen. Jaekson, on I ho 
eastern shore of Maryland. The bet was, that the Jackson man wa8 to rccei vo 
from the Adams man 1 cent for the firat electoral vote that Jackson chouM 
receive over 130, 3 cents for the second, 4 for the third, and so on^donhliiig fur 
every fluccessive vote ; and the Adams man was to have one hmidrcd dollars if 
.lac kton did not receive over 130 votes. According te the present appenrancns, 
Jackson will receive 173. 43 over 13D, and the sum the Adams man wih havo- 
to pay, in that event, will be $87960990032,07. 

" P>ut the jeke does not appear to be ail on the Jackiton man ^a side. TliO' 
money is to m connted, and it will take a pretty lon^^ bfeiime of any enmnuNV 
man to count out the * shiners.* Let's see :— allowing that a man can connt 
sixty dollars a minute, and that he continues to eonnt without ceanin^, niihes 
to sleep, to take refreshment, or to koop the Sabbath, it will tuke hint 
tioeHtV'.tevtn hundred and etghtiHrnne vearSj neartm ; but allow him to worb 
eight hours a day, and rest on tne Sabbath, he wiil be occupied 9789-f- yoam; 
dO- that, the Adams man, when he is called upon for the cash, may tell hia 
Jicksnn friend, * Sit down, sir } as soon as I can connt tlie mnncv you skalt 
have it j even the banks take tima to count the mon(pj, jou know/** 



uso 



A PRACTICAL SYSTEM 

OF 

B O Q K-K E E P I N G, 

FOR 

FARMERS AND MECHANICS. 



Almost all nersons, in the ordinary avocatioiu of lift, unlen they adopt 
«oroe method or keeping their accounts in a regular manner, will be subiocted 
to continual losses and inconvenidnces ; to prevent which th^/ollowing plan or 
outline is composed, embracing the principles of Book-Keeping in die most 
■irople.form.. Before the pupil conunenecs this study, it will not be necessary 
fur him to have attended to all the rules in the Arithmetic ; but be ahould 
make himself acquainted with the aubjeet of Book-Keeping, before he is suf- 
fered ta leave school. A few dxamj^les only are aiven, barely suiScient to give 
the learner a view of Uie manner of keeping booKS ; it boing intended that the 
pupil should be required to compose similar ones, and insert them in a book 
adapted to this puriiose. 

Book-Keeping is the jnetbod of rec? iing businem transaetions. It is of two 
kinds— singio and double entry : but 'o shall only notice the former. 

Single entry is the simpksst form of Book-Keeping, and is employed^ by ro- 
li,ilers, mechanics, farawrs. &c. It requires a Da v-Book, Leger, andi whora 
OMway is fraqueatly received aad paid out, a Caah-Book. 



DAY-BOOK. 

This book should be a minute historv of businesa transactions In tba ordel 
of time in which they occur ; it should be ruled with head lines, with on*, 
oolumn on the left hand for post-marks and raf^noes, and two columns on the 
richt for doUart and.oents. The owner's name, the town or city, and the date 
of the first transaction, should stand at the head of the first page. It is the 
custom of many to continue inserting the name of the town on every page. 
This, however, is unnecessary. It is sufiicient to write only the mon^li, dajr, 
and year, at the head of each page after the first. Thi» should be written in 
a larger hand than the entries. 

On ooDunencing-an accc^unt with any individual, his place of residence should 
be noted, provided it u not the same as that where the book is kept. If it be the 
same, this is unneoesitary. As it often happens that dififerent persons bear tho 
•amp name, it is well, in such cases, to designate the individual with whom the 
account is opened^ by stating his occupation, or particular place of resiflcqce. 

When the conditions of sale or purchase vary from the ordinary cu^tofus of 
the place, it ahould be otated. Every month, or oftener, the Day-Bouk sno'ild 
bo copied or posted into the Loger, at hereafter diteetod. The crosses, on the 
the left hand column, show that the charge or credit, agmnst which they 
stand, is posted, and the figures show the page of the Legor where tiie (account ^ 
is f>osted. Some use the figures only as post marks. 

ISivcry article sold on cnMiit, except when a note is taken, should be immedi- 
ately chargcfL, as it is always unsaie to t/ust to memory. Also, all labour ner- 
form«<l, or any transaction whereby another is made indebted to us, «huuht bo 
immediately entered un the Day-Book. tf farmers and mechanics would strict 
ly observe this rule, they w»ufd not only save many quarrels, but much mo'*' 
In this respect, at least, follow the example of Dr. Franklin, M^Up^ never or 
lo make a char^ as soon as it could be dooo Never defer a diarge 1 
uorrow, when it caa be mode to-dajr. 



9G0 



l^ 



FORM OP A DAY-BOOK. 



Edward L. Peckham. Boston^ Jcui. ly 1829. 



i X 



James Murray J Jn Dr. 

To 1 gaii. Lisbon Wine, $1,93 

** 6 yiltf . Calico, a 37k eta 3,25 

•( 3 yds. iiroadcloth, a $4^ 9,00 



^ X 

^ X 

a y 

ax 



Robert HawkinSf Blacksmith, .... Dr. 

To SI7 Um. Iron, « 8 eta 



Thomas YeomanSt O. 

By Cub, *. . . . 

-3- 



Ardiibald Tracy, Salem, Dr, 

To 1 piece Broadcloib, conuininf 39 y^.^ « $3 per yd., 
90 days' credit, 



9 X 



» X 



X 



« X 



T3 X 



Jamts fViarretij Wartland, Dr. 

To I cask NaUs, 235 lbs., a Sets, l 

Cr. 

By 37 lbs. Cheese, « 10 cu. . < $ 3,70 

<* 41 Itui. Feathers, a 70 cts 88,70 

JiaJaoce to be paid in Corn, at market price. — — 



Isaac Thomas, Brattle Sqqare, . • . Dr. 

Ttf 'J3 gaiis. Molasses, a ^ ets 



WUliamAngdly Roxbury, .... Dr. 

To 300 Itis. Pork, at 7 cU (31*00 

«< 30bu.a>rn, «45cU 13^ 



Samvtd SUmCy Dr. 

To 50 lbs. {lamess Leather, ca>et» .... $15,00 
*< 7 tons Hay, a $10 . 70,00 



George Carpenter, Dr. 

To 17 Brooms, « 13 cts . . $3,04 

^ 7 lbs. BiUter, a 20 cts . 1,40 

** 4 ibd. Choeae, a 10 cts . *^ t^O 

Jesse B. Sweet, Mendon, ...... Dr. 

TolliUd Molasses, 98 — 6 = 93 gaUf.,« 30 eta. . . . . 

Cr. 
♦ny Cash, 



13 

17 

7S 

$7 

18 

39 
16 



n 

36 

79 

00 
06 

4i 

00 



91 



50 



85 



(» 



3 

B7 
15 



84. 

00 
00 



« 



FORM OF A DAY-BOOK. 
Jan, 5, 1829. 



961 



3X 



1 X 



9 X 

« X 
1 X 



* X 

« X 

3 X 

« X 



• X 



« X 



Jtase Mdcalfj Taiiner, Dr, 

To so Calf<tikiM, a $5 $100,00 

** 50 Dried Hides, a $4 900,00 

60 days' credit. — . 

James Murray y Jr, O. 



T 



300 



00 



By 20 bu. Corn, a 60 cts. 
*' 4 bu. Oats, a 40 cU. 



$13,00 
. 1,60 



-C- 



James Warren, 

To 34 bu. Guru, a 60 cts. 



Dr. 



13 



14 



60 



40 



Archibald Tracy y 

To 1 cord Wood, .... 
" 30 Jb«. Feathers, a 70 cts. 



Dr. 

$6,00 
»1,00 



27 



00 



Robert Hawkins, 

Bv sbouing my Hone, . 
'♦•Oxen, . 



«( (t 



Cr. 

$2,00 
, 3,00 



'W 



• - • • 



Samud Stone, 

To i yds. firoadeloth, a $4 . 
** 4 pr. Shoos, a $1 ... 



Dr. 

$8,00 
4,U0 



Thomas Yeomans, . , Dr. 

To SOObu.Coriij a70cts , 

.- 



Jesse B, Sweet, Dr. 

To 30 quiiiuls Fish, a $3,75 

George Carpenter, , Dr, 

To SOO Ibn. Cheese, a 8 cts. ... . . $16,00 

^ 1 firkin Buttcc, 76 lbs«, weight U tab, 10 ft* sss 4)6, 

aaOcts . 13^ 



la 

140 
112 



$9 
50 



29 



20 



Archujald Tracy, 

To 2 bbls. Flour, a $10 
" 25 lbs.* Lard, a 10 eu. 
** 3 bu. Salt, a 66 CU. . 



. • • • jt a 
• • • . • . 



i>r. 

• L9e 



24 



18 



Isa,ac, Thomas, 

To 50 ydn. Calico, a S2 ets. . . 
*^ 75 yds. brown Wheeling, « 14 cts. 



0v jOrder nn Goodiioh & liOrd, for $22^ 



Dr. 
$11,00 
10,50 



• • • • 



SG2 



3 X 

« X 

1 X 

1 X 



2 X 



3 X 



I X 



I^EGER. 
Jan. 9, 1829. 



Je**c Metcalfe Dr, 

To 5U0pr. Men's shoes, a 95 eta. 

10- 



Thomas Yeomans^ Dr, 

To 3 bl)l8. Flour, a $9,50 



i2o6erf Hawkms, Dr. 

To 12U lbs. Blutered Steel, a 8 eta. $9,f>0 

** 100 lbs. Russia Iron, a 5 eta 5,00 



James Murray, Jr. />r. 

To JO lbs. Susar, a 11 eta |(],1U 

*( 90 lbs. Oottee, a 15 eta 3,00 

" 6 galls. Molasses, a 37 eta 3^ 



fmiam AngeOy Cr. 

By SOO lbs. Lard, a 6 eta $13,00 

" 350 lbs. Bacon, a 13 eta 43,00 



-12- 



James Hammond, Dr. 

To 1 bbl. Flour, $10,00 

" 3 bu. Com, a 65 eta 1,95 

" 6 galls. Wine, a $1^ 7,50 

" 3 lbs. Coflfoe, a 16 eta. . . ,48 

" 4 bu. Salt, a 70 eta 3,8U 

" 1 lb. Y. H. Tea, 1,25 

" 14 lbs. Su^ar, a 12 eta 1,G8 

" 3 yds. Broadeloth, d $2,50 7,50 

** 13 yds. Shirtiug, a 19 et 8,38 



P 



-43- 



James Murray^ Jr. . » . » Dr. 

To 6 lbs. Raisins, a*3U eta. ...» $1,30 

" 5 galls. Currant Wine, a 75 eta 3,75 



I* 

•475 



3^ 



I 



s 

50 



14 



GO 



:e 



54,00 



35 44 



•i 05 



iSmSS^ 



LEGER. 

' This book is used to collect the seattorod aceoonti of ths Dfty^Bouk, and to 
arrange ail tliat relates to each individual intoono separate statoinniil. Thn 
b'i^inpds ofcollocting these uccounti; fVoin theDay-Book,and W<rfting ihcin in i iio 
le»gor, 18 called posting. Thi» should bo done once a month or oftenor. f>'I»t « 
4m rrom others, and entered upon the Day-Book, ftro placed en thu iiiitu of/)/-. ; 
MfTiiltnTr is on the Day^feook as due to another i^ placed Oh the siJe of Ci: 

VN'huii an nccoiint is posted, the pnge of the Leg;cr, in which Uiis account is 
fci'pt, iy w^ticn in the left hand column of the l>iiy-I)uok. 

k\<'ry IjdgiiT should have an alphabetical ftidex, where the names of the 
-/>vcru I persons, whose accounts are kept io tiio Leger,8hould be wfiiteu, and 
lu pa^fo noted down. 

When one Lcgcr is full, and a new one iM opened, tho accounta in thoformei 



PORM OF A LfiOER. 



itA 



EXPLANATION OF THE LEGER, AND THE MAN- 

NER OB' POSTING. 

It wiii be seen, that the name of James Murray ^ Jr. stands first fin the Day- 
ilooK } oC ouurse, wo shall po«t his account tiral. We iMiier hiit name un tli» 
first pago uf the Le^r, in a large, Pair hand, wr*' . .^ Dr. oti th«' hf\, and CV. 
on the right At the top of the !et\ hand ci^tsinn w«! enter iht> year, Lutio? 
which we write the month and Uay when the tiriil ciiarge was iuaAu hi th<> Day 
Book, and in the noxt column tlie page of the Day-liuok whore tin* chargL* 
itantiff. Then, as there are sevoial articles in tJie first charge, intttoa*! ul 
•pecifying each article, as in the J)ay-Book, we merely say, To SandriM. and 
enter the amount in the proper columns. Tiiis charge liuing thuii |kk(Uu1, we 
write the page of the Leger, viz. 1, in the hih hand column of the Uay-Book, 
and opiMMite to it a X> ^ show more distinctly that the charge is iioate^. We 
then pass a finger carefully over the names, till we again come to the name of 
James Murray, Jr.^ which we find on the second page ; bui^ as thts i^ credit, 
we enter it on the credit side, with the date and page in their proper cidumns. 
W* *hon enter the Leger-pago and cross, as before, and then proceed again in 
■Ourch of the same uame^ until every charge and credit is transfo«red hito the 
Leger. The next name is to be taken and proceeded with in the -aame way ai 
the first } and so continue till all the accounts a^ posted. 

As it i$ ttncertain how extensive an account may be when x>nce opened, it is 
bettor to take a new page for evorv name, until til the Lo8er-{iaffes are occu 
(Had.' By tltt« time, it is probable, several accouatt willhave been settled . 
we may then enter a second naiue on tlie aamo pajgesi and so continue till all 
the pages are fall. 

Whenever any account is settled, the amotnU or the balance is ascertained, 
and the settlement entered in the I^ger. The sottlemeat may also be enterea • 
jn the Day-Book ; and manyi practise this, although it is not essentially neces- 
sary. But it is essentially necessary that one, if not bbth the books, should 
phow how every account is settled, whether by cash,, note, order, goods, oi 
whatever way the amonnt or balance is liquidated. 

N. B. In making out bills, the Leger is used as a referonee to the chargna in 
.he Day-Book, which must be exactly copied. 



FORM OF A LEGER. 



Dr. 



James Murray^ Jr, 



1629. 

Jan. 1. 

«* JO. 

»« 13. 



To Sundriea, 
do. 
do. 



13 
6 
4 



|esM 



c. 

95 
44 



1999 

Jan. 5. 

•* 15 



IMM 



By Corn and Outs, 
By Gash, to bal. 



Cr. 



13 
10 

$24 



Ifta). 



BM'*^rt HawkinUt 



an. I |1 To Iron, . 
" 10. p " Sundriea. 






i I 






06 



I8yj4. 

Jan. a. 

« 2. 



9 



I 

1 



^ XvocfrtaOOdays, 



9 

5 

SG 
"Si 






<V. 



e. 
00 

96 v.^ 



864 



FORM OF A LEGER. 



P 



Dr. 


■ 


Thonuts Yeotnana^ 


Cr. 


1m. 

Jan. 7. ! 

* 10.; 


2 To Corn, 
J " Flow, 


• • 

• • 


140 
38 


no 

50 
50 


1829. 
Jan. 1 
" 11. 


1 By Caxh, . . 
^* CJifick, for Ual. 


75 
82 

$168 



/>r. 



Ian. a. 
*< G. 



Archibald Tracyy 



To Broadckilh, 
** iSunciriei, . 
du. . • 



$ 

87 
87 
24 



6138 



e. 

00 
00 

48 

48 



ms: 

Apr. 2. 



By Cash, 



Jh. 



Ian. 3. 
•« 6. 



JamM fTarrcn, 



" CwTtt, . . " 



1 

J* 

$33 



00 
40 

40 



ld<29. 
Jan. 3. 



By SuiidriM, 



Dr. 



Isaac TfiomaSf 



1899. 
JgM. 3. 



4 4 
To Molanei, • , 16 

«< SumLuea, . ] 21 



$37 



e. 

00 
50 

SO 



iJan. 9. 



e. 
75 
75 

50 



Cr. 



t 

138 



c. 

48 



Cr. 



Cr. 



By Oriler, . . 
^ NiM 490daysy 



IS 
24 



$37 



e, 
80 
70 

50 



Dr. 

'War 

Jan. 4. 



WiUiaMAngtU, 



\ To Siindxiot, 
" Cosh, . 



31 
19 



$54 



c. 
50 
50 

00 



1829. 
JonUO. 



hy Sundcioi, 



Cr. 






00 



Or. 



leaa. 

Jan. 4, 



*i 



^SamMeZ iSXone, 



I 
it 



To Sundrieo, • 
. du. . • 



$97 






0$ 

uo 



00 



1839. 

JM.,ao. 



By Cash, 



rv. 



• • ' 



97 



00 



* 



Dr. 

"T(S9. 
Jan. 5. 
M 9. 



Gto r gt Car p entery 



0-. 



To Sundriei, 
do. 



3 



$33 



e. 
84 
20 

04 



Jan. IS. 



ByNota^aGOdaja, 



04 



3] 



CASH-BOOK. 



Wb 



Dr. 



>an. 5 'I 



Jesse B. Sweetj f f 



To Molasses, 
^ FiaJx, . 



I 




By Ciuh, 
" Caith, to bal. 



o. 



ift'oo 



.125 



4; 1 40 



10 
lU 



Dr 



Jesse Metcalfj 



ittS. 

Jan* 5. 
*« 9. 



2|To Sundries, 



» 



Shoes, 



300 
475 



$775 



00 
00 

00 



18S9. 
Apr. 7 



Bjbli Check, 



Cr. 



775 



c 
00 



/>r 


James Hammond^ Cr» ' 


1899. 
Jan. Id. 


3 To Sundries, . 


•35 


44 


18QP. 
Jan. 30. 


By Order on Brown 
Sl Ives, . 95^4 



INDEX TO THE L£G£R. 



A r»sB. 
Anpll, William 2 


SwoeC, Jesse E 3 

Stone, Saauel • • • • 9 


C 
OarpenKi, Oeurp SI 


T 
Thomas, Isaae .... S 
Tracy, Aichibald . . . . S 


H 

Ilawkiiiii, Kuuert ...... 1 

IlttDitiuMjU, .James 3 


w 

Warien,Jaiiwt . . • . • fi 


M 

Murray, Jtuiws, Jr 1 

Meteafir, Smm: 3 


Y 

Yeomans, Thomas . . • • 8 



CASH-BOOK. 

ITiiri book records the payments and receipts of cash 

It is kifrpt i/y makinf cash Dr. to cash 00 hand and what is received, and O 
by wbaievcff is naid out. 

At tlie end of every day or week, as may best suit the nature of the butinasi 
the eairta on hand is countetl, and enton^ii on the Cr. si* e. 

tftliere ia mi error, this will make tl.e sum of the iV. er,ual to tliat of the 
Or A tjaiance is then struck, and ttie cash ou hand carried again upon Ilia 
/^ CHie. 



FORM OF A CASH-BOOK. 
CASH. 



iBoy. 


X 


s 


-iKTr 




-^ 


1 










Tbunu Tii)Iot i 












































































614 






















7w 


s 






iW 


«, 


















" 


a»h on hMB-1 


-^ 


~ 


_ 




— 





Form of a Bill from the preceding Work. 
Sir. James Muiray 

lo EJwaril L. ruckbam, Dr. 

1839. »,e 

ifl.L Tc. ! gull. l.i>l™ Wine t flfiH 

"Ift " LOII*.*inir,«lIm J^a " 

" " " Hijii..rfjiM«i,.«'ioj. a» 

•> " " 9ulliLCaabg,al»eU. "~ 



5gJk,«i 



i;» 



EDWABO L. FBCKHAH 



Mr. Jesw HeicalT 



'. L. Peckham, Dr. 

• ■ ■ So w 



Btun, Jpnl 7, im 



lOtWAU) L. FECKflAH 



967 



No. 1. Negotiable Note. 

f78^. iiAMM, Mm$ 5, Iter, 

On Domand, I proniiie to pcy CUods Lorraine, or Onkr, Sammpf 

«igbt Dollars Fifty G«nU, with IntM«ft, for vaiuB leoeived. 

' ^ JAMES 1I0NESTU& 

No. 2. iVbte payable to Bearer. 

'f^^ Boston^ Sept. 17, 1887 

Six monthfl from date. I promiao to pay A. B., or Rearer. Forty IkA- 
lam for value received. SIMEON PAYWEU* 

No. 3. Note by two Persons. 

$.500. ' * Berfiii, Oct. 38, 1837. 

For ▼aloe raeeived, we, jointly and MTeraily, promiM to pay U- it , 
or Order, on demand, Fiveflondied iJoUare, with Interest. 

HORACE WAIjCOTT. 
JAJIlfki liA&T. 

No. 4. Note at Bank, 

$i50. BoMton^ Fel. 25, 18JA 

y Thomas Andrews, 
ollars, for value receivo 
JOHN REYNUUXSk 



«a«#«ra m* 

""""* Ninetv-five days from date, I promise to pay Thomas Andrews, at 
Order, at the Phceniz Bank, One Ua^id)r«d'and Fifty Dollars, for value receivud 



Remarks relating to Notes of Hand, 

1. A negotiable ooto is one which is made pa^aUi to A. B. sr tritr —It it 
Itlierwise, when tueee words are omitted. 

S. By tmdarmng a %aU is understood, that the person to whom K is paya- 
^ wnies his name on the baek of it. For additional security, any other jw»- 
mn mav afterwards endtvse it. 

3. If the note be made payabk» to A. B., or mritrf {»9$ M, 1,) then A. B 
9Mn sell said noto to whom he pleases, provided he endbrses it ; and whoever 
buys said note may lawftilly d^naod payment of the signer of the note, and 
if the signer, through inabiuty or otherwise, refuses to pay said neta« the pu»i 
ehaser may lawfully demand payment of the ei.dorsei. 

4. If the note be made payaUe to A. B., sr beartr, (ms JVe. 9^) tbe»th« 
ligner only is responsible to any one who may purchase it. 

o. Unless a noto be written payaUeon seme specific flitwe time, it shoukt 
be written on demand ; but should the urords m dsmoiul be onhtod, the now in 
supposed to be recoweiable by law. 

D. When a noto. payable at a fntnre day, become* d«a it ie cenaidesed en 
interest (Vom that tmie till paiJ, though no mention be made of intorosc. 

7. No mention need be made in a noto of the rmU of Intersst : that partieo- 
lar is settled by law,and will be collected aeeordiag to the laws of the stat» 
where the noto is dated, b some states it is 6 per emC. \ in others, 7. 

8. If two persona, jointly and severalty, (m« A>. S,) sl^ m noto, it may b* 
collected by law of either. 

9. A note is not vand, onfess the words for rmlm riuimd be expressed. 

10. When a noto Is gfven, payable in any ankle of mereharfdifle, or propeny 
«Uwr than money, ieiivemMe eo a speeined time, sach articles should he toft 
dered in payment ai said Uma olterwise the hoUer ^ tha note may dfliwir 
the vahiein money. » 



\/ 



